April, 1921 


How I Made $350.00 
On One Short Story 


And How I Learned to Write, In Only a Few 
Evenings, Stories That Actually Sell Themselves 


EVES aptild Lnanted 10 write stories. 
‘iten when vague ideas suggested them- 
sees (0 Se er theca of ex 
lowing words and phruscs, the thoughts that 
Suged up within mc, “Often I felt the strong 


SY, 


Rea) 


Understand. 
But youth has 
a way of alipping 


tmynteriusly bye 
nd belore U re- 
lad tT found 
myself in the = 

‘of one’ of the 
Big Bus 
i 


thorship. Gone were the dreams of 
fame and fortune. Asso many other budding 
‘young writers before me, I had swerved from 
the path of glory through the lack of proper 
v 


ratte ae watcha the tem 
about me, I'felt that same irresistible urge 
that T had felt in childhood—the impulse 
‘write my. impressions of this workd and 
people. 1 wanted to weave into fascinat 
Htorles my little daily experiences and the 
cchanscters who played a part in them. 


Are Writers Born 
or Made? 


‘And go I tried to write—poemeat frst, then 

article, thea sto- 
tea But somes 
ow 1. did. not 
seem able te Pat 
down in words the 
thoughts and 
tna that a 
fn rapid confusion 
‘hroagh my mind 


What Others Say: 


What did T 
lack? “Why 
coulda’e I write 
stories in "that 
Subtle, interest- 


Haus, arousing way that 
ee Keone atmorbe 

forthe very en? 
Why" couldatt 
write the ind of 


‘One day 1 was 
slancing through 


magazine. I be- 
ian to picture my 
ame in big, blac 
Fetters at the top 
‘of the page. I be- 
gan to picture my 

ory printed for 
thousands of 
peoplleroread. Te 


Write Stories" and it has, proved the most 
ant step Lever made. 
Prof. Pitkin's course revealed to me the 


sent _an inexpressible thrill through me. and 
looking up suddenly. I said to Dad, “Do you 
know. 1 think I'can write stories.” 

‘dear. you have to be 


glanced back at the magazine in my lap. 
‘The table of contents inclured the names Of 
Were they, 


ime how to find ideas for stories 
trivial happen 
And 50 | studied Prof. Pitkin's course in 
suy'apare time, and while f studied it I wrote a 
story Tse on one of its plot sugueations 
ent it Lo one of the biggest magazines in the 
‘Often ideas hal occurred to me for stories— country, confident: that the technique ‘was 
ies certainly more interesing and striking faultless, that Thad woven setting, plot and 
than these but Lould nat bal up ue stary characters into an abvorbing narrative, 
ithe aussing of a few days I received & 
chock for $880.00 check that meant the 
beginning of a new life for me, a foothold on 


Tiere were plot-idens co simple 
dco vent Thew-ant they bed 
interest to the very e 


the ladder to fortune and fame. 


I Now Write “Movie” 
Stories for Big Pay 


plications and weave around the main charac 
Feretense emotional elect 0 

Were writers really born afterall? 1 began 
to wonder—and 


I Do a Bit of Investigating 


1 seem suddenly that all my long pent- 
up ambitons gave vent to an overtly 
tathusianm,” {'warted to read books on shor 
Story writing, “I started to study the tech 
nique of plotcbuikding the laws of short story 
trrting. “I read all about authors and made 
X"thorough investigation of the diferent 

f'tned by the teachers of shor story 


‘tn emotional eect 
‘edivors ana pilabers began 
shine for my short stories and aden 


hd, o ie up my eal 
‘orodght me eache 


for meres short 
houth a new world bad open 
hue vid had pened 


writ 
Twas just the least bit disappointed at frst. 

Despite all my study. the sto- 
ries | wrote failed somehow to 
Bi the mark. After a few re: 
to feel 


Aiea ere eof oa enka ee Ch 


out In tie neckline ewe 
yGisitlan wonous el 
“How to Write Stories” 
By Prof. Walter B. Pitkin 


an interesting. article about 
Prof. Walter’ B. Pitkin. 1 
found) out that practically 


tie" whatever ta ete 
ew bay any nb 9 


‘one-third of all the big writers "as have. can have, 
ian tay Babes sient 
Feiner inte dp stely Free 


hasbeen following with extra- 
‘oniinary success for over ten 
years, I found out that his 
method of teachingshort story 
‘riting is tsed int more than 
two hundred of the greatest 
‘and colleges in 
America. 1 found out that 
Some of our; most popular 
authors go to him for help and advice in 
‘working out the plots of their stories. 
“The articles filled me with new hope. It 
told all about the ‘wonderful success young 
writers had made, not only in the short story 


nat tie Coupua whieh ha Geen 


thors 


Pap deg et ange A Tome ere hern rs 
tea wpe, "We feople cold eave a Taney criae Sor Gate ea 
A ree i 


was wrong. Writers were made. not bor. 


zs TNDEPERDERT CORPORA? 
I Sell My First Story 

OF coue, I coal set-give sp any pion 

and, go 1. Columba “Univesiy” where 

Prot. Pekan caches Jourvalisor out I cook 

ity hs wonertel petbeds at hore Sey 

Seard tac "tact Boe Necsus "low ee 
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team Draftsmanship 


AA great profesion is open to you. No matter 
where you live or what you ste doing, you eam become 
3 master draftsman by spare time study at home 
eat the coupon below nd, get information about 
this, ‘Learn how other men have risen to big. jobs 
‘nd large salaries through the sarae Chicago "Tech" 
ke. You get the free les- 

which explains every: 

st fortheasking. Send now 

—eday. (See coupon below.) 


Make Yourself Worth 


$60 to $150 


a Week 


Not enough draftsmen to go around is the 
ery of thousands. of employers. 
means bigger pay than ever before for available 


"And. this 


en. Construction work all over the country, postponed during the war, must now 
bbedone. "Expanding businesses need draftsvien. Factories, achitects, electrical 
Plants, contractors, sheet metal works, map publishers, engiheering concerns are all 
fearching for trained men. ‘This is Your chance. Take advantage of the food 
tide, "Learn drattemanship. 


Train Under Experts 


By the Chicago “Tech” method you are trained by 
through without waste of eceaary sds 
inethosds that they themselves we om important work 
irs draftsmen who have had years of 
experience. They give. you 
Knowledge that fs require 
fre to hold. the responsible 

‘With this training you ae the mari 
wanted—the man who wil be pushed 
head: because’ you can do the things 
that employers ane dane tt wit 
{food salary and put Sourvell ia line for 

tick promotion. "il you can't come to 

hlcago to attend the college, you c 
fet the same taining at home by mal, 
tider the mame experts who woul teach 
you here: “Coupon ring al formas 
dion on our home study eourves 


Other Paying Courses 


ey train you inexactly the 
"They prepare you to stand 


Free Outfit 's"ési'o~ None 


{tdormstion og and we will send cata 
A’ Chicago "Tech" instruction is given 


by experts in each particular bran nee 


Send the Coupon Today 


Big by are waiting. You can make more money, if, you tain for it; and 
ng 


Chicago "Tech" training puts you ia the ‘high salaried clits without any. need- 
leas delay. It’ makes. you  thorough-sell-contident expert. 
You interested in? Mail the coupos now—today! 


Which course are 


CHICAGO TECHNICAL COLLEGE 


“(31 Chienge “Tech” Bldg, Chleage, 


an ito tation on my oat pleas and fret and postr information on how Tm bao 
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i The Letter that Saved Me 36% 


I 
i 
I 
| I it 
i on Lypewriters 
fi Received by a Business Man from a Buyer Friend 
chicago, Nov. 2, 1920, before and being impressed with was more than ased with the 
ESE OM 1 Biker iy Bred wih the 
ver Typewriter” Company. that 
Hany typewriter wae worth $100 
it was the splenaid Oliver, 

Weit! late? when Swe found it 
necessary to replace ome of the 
Typewriters at the fice, you may 
Kaa tha's what T want to ttle 284, °3 Wrssre pat la Guvers saving the 
to you abouttypewritere, Irwant methods company 2 nice $46 on cache At 

Fire'you the benett'of an exe Cxpericsced buyer few they could fea the aie wefe rclctant about 
cree nae ate Son tome $100 by their mew economical sell- reekror'two with the Oliver: they 
as ing plan oulda't have any ‘other, 


Fo Dear Henry: 

f sy pheae tht you are down in New 

[York to open a branch office for 
your firm. You'll be buying s Tot 

Of things for the office, mot. the 

Teast important of which will be 

typewriters, 


Ss 


bout # year ago I decided to ‘he ad brought out the face. too, ‘Naturally now we are all Oliver 
bop a ypewtiee Or home vse My that T did't have Co pay the $04 i enthusiasts thats why -Wrte 
five thought was to. purch s'iamp sum. T could settle at the thi letter fo you, 
of the makes we were wing Easy rate of $4 a.month. Naturally "You just give the Oliver a tral 
eee ee ee Mere ene ie Wx hat appeaied tome, for i was a6 and jootl be tore thon eiliag: to 
fore'l became buyer forthe house. SH4y a4 rental terme, buy ne a goed dinner when Tare 


oe eae cane To digeieg wpa Dut the thing that decided me ive ia'New York nent month 
Bat ene, i cane SSE SE wean theis free tial offcre Without Yous B. 
T just couldn't. Somehow or ot 
fostad tive oo much soney to me 

‘Then [ thought about picking up 
a second-hand machine, but the 


That is the letter that save 
$36 on cach of my typewrit 
not only equipped the office with 
Price was about as high, and I had if it the Oliver, but like my friend I 
Ro asaurance of service. satisfied, all I had to do was to also bought one for home use. Yes, 
‘T'was undecided as to what to ship it back at the Oliver Com- Tam more than willing to buy 1m 
do, when one evening at home I  pany’s expense. Well, I mailed in friend a good dinner for his valuable 
fan across an Oliver Typewriter the coupon and got an Oliver for advice. 
fad ina magazine. “I remembered free trial To make a ‘Any reader, may order an 
then having read the advertising short story shorter, 1 Oliver direct from this ad by 
mailing the coupon, No money 


in advance, Nod No 
Shligston to way. Sere or 
FREE TRIAL rep the Olver ax you doce 
er five. days, free. tral 
‘Send No Money you decide to keep. the type- 
fenton, you may take a year 
fate of 4a month Mail the 
coupon today — NOW. 
‘atin Pe 8 
The OLIVER Tpewrtte Gmoany 
"int ete rpm Many chp 


eee SaaS 
Saat Sotrariectat 


Be a Certificated 


“Electrical Expert”’ 


“ELECTRICAL EXPERTS” Earn $12 to $30 a Day 
What’s YOUR Future? 


‘Trained "Electrical Experts” are in great demand at the highest salaries, and the op- 
portunities for advancement and a big success in this line are the greatest ever known, 
"Blectrical Experts” earn $70 to $200 a week, Fit yourself for one of these big paying 


= 
m Be an “Electrical Expert” 


‘Today even the ordinary Electrician—the "screw driver" kind is making money—bi 
But it’s the trained man—the man who knows the whys and wherefores of 


‘money, 
triclty—the "Electrical Expert"—who is picked out to “boss” ordinary Electricians—to boss 
Big Jobe—the jobs that pay. 


$3,500 to $10,000 a Year 


Get in line for one of these “Big Jobs” by enrolling now for my easily-learned, quickly- 
arrasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity. 


Age or Lack of Experience No Draw-Back 
‘You don't have to be a College Man; you don't have to be a High School graduate 
My Course in Electricity is the most simple, thorough and successful in existence, and offers 
every man, regardless of age, education, oF previous experience the chance to become, in a 
Very short time, an "Electrical Expert,” able to make from §70 to $200 a week. 


I Give You a Real Training 
[As Chief Engineer of the Chicago Engineering Works I know exactly the kind of train- 
ing a man needs to get the best ponitions at the highest salaries Hundreds of my students 
Are now earning $1,500 to $10,000, Many are now successful ELECTRICAL CON- 
TRACTORS, (Read my students’ letters) 


Your Success Guaranteed 

< wie am T that after studying with me, 
you, fo, can get into the “big money aI work, that { will guarantee under 
tnd to return every single penny paid me on i, when you have fintdhed my courve, 
You are not satised it was the best investment you ever made. 


FREE—Electrical Working Outfit—FREE 
I give exch student a Splendid Out6t of Electrical Tools, Mate a 
Measuring fstruments absolutely FREE. also supply them with Drawing Out- 
fit, examination paper, and many other things that other schools don’t furnish, 
You do PRACTICAL work—AT HOME. You start right in after the 
first few lessons to WORK AT YOUR PROFESSION in a practical way 


Get Started Now—Write Me 


I want to send you my Electrical Book and Proof Lessons both 

FREE. These cost you nothing and you'll enjoy them. Make 
the start today fora bright future in Electricity. Send in 

‘coupon—NOW. 

L. L. COOKE, Chief Engineer, 


@, CHICAGO ENGINEERING WORKS 


Dept. 34. 1918 Sunnyside Ave., Chicago, Il, 
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So sure am I thit y icity—so 
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you were a guest at dinner and you overturned a cup of 
‘collec: what’ would you do? What would. you sy? 
Wonk you tn to the hostess and sy" beg pardon” 
Would you aller your apologies to" the eatie company? 
Would You ignore the incident completely? Which i the 
correct thing to do? 
Fo beable to doand say the right thing at the right time is 
rand the man or woman who fas that 
power itindee an Tndividual of polish and pose 


What Do You Know About 
Introductions? 
To establish an immediate and friendly understanding 


between two ever met before, to take the 
ly, to ereate an 


Has This Ever Happened 


to You? 


troduction isan art. itself, 


‘and relleets refinement and 
reon who is the medium. 
{introduce two people? Do your introductions 


greate a pleasant, easy atmospher oF one that is uncomfortably 
"Try this simple test and sce what you really know about the art of 
introrluction: 


say, Mrs, Bron, meet ist Smiths oc Mss Smith 

Wout you say. ities Smith, let me make yo 
Sequainted seth Mrs, Brow? 

'Mr, Blank happened to drop in fora litle chat, by 
present him tothe ladies; to bath at once, oF to each one 
Kid’ how. would’ you present’ Hobby, who 
choot: "Bobby, tts Bient, oc Mr. Blank, this ts" Bobby, or 
‘Would you tke the Z want you fo meet method? Do you ever sty 7 
like plearnre tx introducing? leit right or weo0g? 

Haw do you introduce a sweetheart to your relatives for the first 

2" How do you introluce her, or him: to your friends? 
‘On the other hand, if you are being introduced, how to you ac~ 
knowledge it. Do you, ive any of these expressonsr, “Plead to 
owe yo” Delighiad.” “Flos do yew do?" Does a gentleman rise 
pen ng intro oad?” Does te dy rae Tn W comet 
forthe lady and gentleman to shake hands? 

The difference etween the right and wrong thing in inteoducing, 

the diflerence between culture and coumeness. 

‘The man who would Ve polished. impressive, and the woman 
eo coven che wondertl gif of charm mont cukivate the anf 
Introduction, 


Etiquette at the Dance 


‘The ballroom should always be a center of culture and grace. To 
commit breach of etiquette atthe dance eto condemn Yourself 

hele ala 1 how many blunders are made. by 
people who realy believe they are following the conventions of mxciety 


to the highest letter of its law! 


What blunders do 
you make in the ball-room?” These questions may 
abo help you discover thers. 

‘Does etiquette allow a woman to ask for a dance? 


ma 
‘What : 


May’ she refure to dance without a reatn? 


dance? 


"There is perhaps no better place to display the culture and finesse of 
sour breeding than the bal-room, resplendent with the of 
Some am Enchanting wth he cae and graceful of anc 
Couples. "Here the gallantry of true’ gentlemen and the grace 0 
‘eiteacy of eutared ‘women Fe Here you can distinguish 
yourif either av pers 0 ‘ora person of booriahness. 


When Wedding Bells Ring 


geiquette again comes tthe for What i the right res for the 
rile toear? How shall the invitations be worded? When shal the 
room give his farewell bachelor dinnee? How shal congratulations be 
Extended?” And after the wedding there are cards of thanks and ears 
“Tv weding breaks ant he nranged und 
‘honeymoon teip man be planned. Sulfice to say that t 
d beddegroom wil Gnd invaluable aid in the “Encyclopedia of 


Encyclopedia of Etiquette 


In Two Comprehensive Volumes 


In the most minute details of daily life, in the hours of prosperity 
fand adversity alike, a€ all times, there js the omnipresent need of 
Rolang one’s set in hand, of impressing by one's culture and breed 
dng. of doing the right thing. Culture is alter all, one of the fine arts 
‘Toexcel in music or painting, the price is vigilance. study ad ines 
sant ot; tbe eure, poled. the pice conscientious ort 
and study 

Clothes may make the man.” but whether you are clothed in rags 
or silks your culture can not be hiiden. For he who is polite, refined 
fod well bred wears a gorgeous robe endowed with the ne embsol 
dery’of honor and respects Not even rage'can cover it 

‘The world iva harsh judge. but not tolerate the 
man who. makes blunders at the Te will not tolecate 
the woman who breaks the conventions of society at the dance. It 
will noe tolerate the iterate in the Are of 

“Encyclopedia of Etiquette excelent in quality, compechenive 

fic instations 1 comes to vo ay 8 ie, 9 

etter etiquette. Tt dispels linger 
fects blunders, teaches you the right thing fo do." T 
Will last. You will preserve i, to refer again and again to is invalu 
fable aid toward culture and refinement. 


New Chapters on Foreign Countries 


alte pow ap interesting chater ave heen added ty the 
Ekiquctte tn Poreign ye woman who ie traveling 
Entree ee 

Aieictly observed. 


onde inate, Tip. drew, calling cad 


sate 
‘The two chapters 
rave * 


set of he 
‘ie edton il egal 


Send No Money 


The coupon below entities 
wet ie 


to § dy 
Eeeloedia of Fate 


children in your home to havea net of “Every 
Free Examination Coupon 


foo none = ee 


[NELSON DOUBLEDAY, Inc. 
‘Dept. 594, Oyster Bay, New York 
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Popular Science Monthly, 
225 West 39th Street, 
‘New York City. 
Gentlemen: 

Our experience in the classi- 
fied columns of Popular Science 
‘Monthly has been very satisfac- 
tory. The results received 
been from high-class sj-ecialty 
salesmen who are the on 1 kind 
that can sell our high-grde line 
of products. We manufucture a 
Tine of food products and toilet 
preparations that are above the 
‘average, require both men and 


“ANOE Fol Yorwalag fr ale. 1 Allen, 208 Malo 


PSeoele 


women of ability to sel! them, = 
and we have found that we get | fie Ee th 
ie lass of ope as the reslt | Sib bast! ze 
of our advertisements in your Sor Ply Ba 
classified section. “Needles? to | Sees costes emt tts 
Sate ae will use Popular Science | ame LL 
fonthly regularly. 7 9 Taree Mn 
» "Fery truly yours, ee ed 
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Five Days to Prove 
ICan Rare Your Pay 


I've done it for thousands of others. I can doubtless 
do it for you. If I can’t then it won't cost you a cent 


MEAN just what Tsay. ‘There's no 
irc or catch about i Give me five 
lays and I'l prove that I‘can get your 
pay raised for you. -T'l'do it-on a 
“show you" basis. You get the proot be- 
fore you pay me a cent 

You've probably heard of me. My name 
iy Pelion.” Lows of people call me “The 
Man Who Makes Men Rich.” “"T don't 
ave done it for thousands of 
people—lifted them up from poverty to 
Riches, There's bo sound reason why T 
feannot do it for you. So let's try. 

Nov, follow ste carefully, T'm going to 
tell you exactly how to do it. {'m the 
posstwor of a “secret™ for which men 
ave been searching since Time began. 
“There's no need to 


tosay that Jt Works, That's 
about—It Works. Over 400,000. men 
‘and women the world over have proved 

it for themselves 
Among them are 


inne such men as Judge 
roa tigre | eth Less 
= ee HFS | Justice Parker: 
ad 
ee 


ernor Ferris, of 
Michigan, and 
thousands of 
others of equal 
prominence. Some 


for people are 
astounding. I 
would hardly” be- 
lieve them if 1 
hhadn’t seen them 
with my own eyes. 
Adding ten, twen- 
ty, thirty or forty 
dollars a week 10 
a man’s income is 
a mere nothing. 


Bere That's merely 


playing at it. Lis- 
ten to this: 
‘Ayoung man in 


the East had an article for which there was 
ion-wide demand. For twelve years 
he “puttered around” with it—barely 


ccking out a living. Today this young man 
is worth $200,000. He has built a 
‘$25,000 home—and paid cash forit, He 


has three automobiles. His children go to. 
private schools. “He goes hunting, fis 
traveling, whenever the mood strikes him. 
Hisincomeisovera thousanddollarsa week. 
alittle town in New York lives a man 
who a few years ago was pitied by all who 
knew him. From the time he was 14 he 
tad worked and slaved and at sixty he 
was looked upon as a failure. Without 
work, in debt to his charitable friends, 
with an invalid son to support, the out- 
look was pitchy black. he learned 
the “secret.” In, two weeks he was in 
Bina for esl. Js thre mont he 
int was working night and day to 
orders. During 1916 the profits were 
$20,000. During, 1917 fits ran 
cen Siege, Aad tle pone Seer: 
‘man is enjoying pleasures and com 
Torts he litle dreamed would ever be his. 
T could tell you thousands of similar in- 
stances. But there's no need to do this 


as I'm willing to tell you the “secret” 
i. Then you can put it to work and 
‘what it will do for you. I don't claim 


Tecan make you rich over night. Maybe 
Tcan—maybe I can't. Sometimes I have 
failarer—every one has, But I do claim 
that I can help 99 out of every 100 peopl 
if they will let me. 

‘The point of itall, my friend, is that you 
are using only about one-tenth of that 
wonderful brain of yours. That's why 
you haven't won greater success. Throw 
the unused nine-tenths of your brain into 
action and you'll be amazed atthe almost 

95 results. 


il is the motive power of the 
‘brain. Without a highly trained, inflexible 
will, a man has about as much chance 


‘engine has of crossing the continent with- 
out steam. The biggest ideas have no 
value without will-power to “put them 
over.” Yet the will, altho heretofore en- 
tirely neglected, can'be trained into won- 
derful power like the brain or memory and 
by the very same method—intelligent ex- 
ercise and use. 


Ifyou held your arm in a sling for two 
pears it would become poweres to life a 
feather, from lack of use. The same is 
true of the Will—it becomes useless from 
lack of practice. Because we don't use 
four Wills—becauise we continually bow to 
circumstances we become unable to as 
sert ourselves. What our wills need is 
practice. Develop your will-power and 
money will flowin on you. Richopportuni- 
ties will open up for you. Driving energy 
you never dreamed you had wil manifest 
itself. You will thrill with a new power— 
that nothing can resist, You'll 
Rave an influence over people that you 
never thouight possible , Success—in what- 
‘ever form you want it —will come as easy 
‘as failure came before. And those are only 
«few of the things the “secret” will do for 
you. The “secret’” is fully explained in 
the wonderful book “Power of Will.” 
How You Can Prove This at 
My Expense 
liv ypu ha Leclair 


ou think there must be a catch somewhere, 
Bat here te is ye 
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14H Wileor Block "Meriden, Cann 


letter now—you 


PELTON PUBLISH Ping COMPANY 
Ten lock, Mortdem, Conn. 


You may send me "Power of Will” at yourris, 
agree to remit $4.00 or remail the boot to you 
fave days. 
Name... 
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“The Job is Yours— 


on One Condition 


\¢ into this business. Some stood still—stayed 
ach job a stepping stone to something better. 


7 | 


tched the new men who 
right where they started. Others climbed—made 


“Now, what was the difference? Well, I investigated and found out. The men ‘who were getting 
ad had been devoting part of their spare time to study along the line of their work. Our treasurer 
used to be a bookkeeper. The factory superintendent was working at a bench in the shop a few 
years ago. ‘The sales manager started in a branch office up state. The chief designer rose from the 
bottom in the drafting roo 

“All of these men won their advancements through spare time study with the International Corre. | 
spondence Schools. Today they are earning four or five times—yes, some of them fen times as much 
money as when they came with us. 


“So out of this experien 
are looking for men who pout their future not pean ove wane me me 


rn 
only to do their present work well, but to devote part of their [ JNTERWATIONAL CORRESPONDENCE SCHOOLS 


spare time to preparation for adv 


med a policy. We 


And I'll give you this job on one condition—that you take 
up a course of special training along the line of your work. 
Let the I. C. S. help you for one hour after supper each night 


and your future in this business will take care of itself." 


EAE SSea snare 


for men with ambition, men who 
n the world and are willing to prove it 
smselves in spare time to do some one thing well. 


| 

| 

| 

| Prove that you are that kind of a man! The International | 
| 

| 

| 

| 

| 

| 


Correspondence Schools are ready and anxious to help you 
prepare for advancement in the work of your choice, what- 
ever it may be. More than two million men and women in 
iave taken the I. C, S, route to more money 
Over 130,000 others are getting ready in the same way right 
Surely the least you can do is to find out what there 
is in this proposition for you. Here is all we ask: Without 

hout obligating yourself in any way, simply mark 
this coupon. 
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ORE Finger Print Experts are needed. 
‘Men who are masters of this profession 
fare scarce. The demand for Finger 

Print Experts is great. As a special induce- 

ment we will give you free of charge our new 

Secret Service Intel- 


The Pay Is Big! 


No special education is necessary. You can 
become a master of this profession by study- 
ing at home in your spare time. 


University of Applied Science 
Desk 1204, 1820 Sunayaide Ave., Chicago 


= YOUR FINGERS TO THINK! 


Do away withthe hard 
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Do You Know This Man? 


Can You Read 


‘The two pictures shown above are photo- 


graphs of the death mask of Franz Lisst, 
the famous Hungarian composer. (The 
7k. Hai 


work on 
CHARACTEROLOGY, which has created 

such a sensation recently.) 
Before reading further we woold suggest 
Jour own analyis of Lisa's 


5 pake. 
‘Then compare it with the following analy 
taken from Me. McCormick's book — 

‘2 strong face of admirable 
proportions except the jaws, which are too 
Pronounced, ‘The breadth of the lower face 
manifests perseverance, wilfuloess and 
force, while the full lips reveal sentiment 


His prominent 
id forehead refer 
originality, individuality, power 
‘of ‘comparison, quick perception 

‘constructive talent. His well 


mipecteend aeacaed 


"There is no occupation 
portance ta man than the study" of man, 

‘We all read character intuitively. 4 
man or woman, of a child even, 
inguish a clergyman from a carpenter, 
octoe from a stone mason, a rufhan from 
f geotleman or an idiot from a genius, 


‘The 


5 
sthognomieal and temperamental indi 
Toes ‘are at variance, "Or agais, ‘when 
tome shrewd Yellows are endeavoring © 
Aeerive an to their troe personalities. Ie is 
funder sch 'eircumotances that aN accurate 
Knowledge of the. principles of ‘character 
Snalysis Become of decided valve 

Hence the valve of Mr. McCormi 
lane. work on “CHARACTEROLOGY: 
thas removed character analysis from the 
sphere “of uncertainty and” confoson in 


Gentlemen: 
CHARACTEROLOG" 
within five days after its receipt 


Raxo MNatty & Company, 558 S. Clark Street, Chicago. 
Please send me a copy of M 
Tt is understood that I shall either remit $5 or return the book 


His Character? 


which it has always been and has made it 
{in exact science—worthy the consideration 
of thoughtful men. 

Mr. MeCormick has done more than 
write a book. He has developed a pi 
al science which the world will appreciate 
‘more and more as the years pass by. The 
ay will come when Characterology will be 
‘made a part of the curriculum of schools 


“Charatterology” ix its practical every-day 
‘Any man or woman who reads this 
‘ean become 


spent forty 
years gathering materi for ths 
Tbew science checking-up 

fuding 


ginal and masterful presenta 
tion of his subject ever offered 
S'S Peoples of the world, 


N “CHARACTEROLOGY" con 


0 700 pagent iv generounly 
vegan ustrated with ‘charts and A 
tnigue collection of photographs 
of life and death ms ot 
ftowned and notorious i 
Ie analyzes every feature the shape of 
the head—the complexion—the hands—the 
Imouth-—-the note—the eart—the forehead 
‘he lipr=the halt—the 
Te explains the variouy types. and 
tels what each type signifies. Tt lays down 
definite, proved rues for reading character, 
We believe that “Characterology” inthe 
twork offered to the peoples 
‘world in years It should bein every 
the desk of every 
ve. ‘We shall be pleased to 
Wo you on request 


SEND NO MONEY 
We want wo send you 0 
sn CHARACTEROLOGY. We 
to ead it 


McCormick's epoch-making work on 
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Why not be up to date and 
know the new words and how to 
pronounce them correctly? Class 
Yourself with those who know, 
With those Who win success In 

Il lines of activity. 


eationt 
Nigisor 
straddle 
up teat 
Fatumfire 
‘Archibald 
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WeBsTERS NEW 
INTERNATIONAL 
DICTIONARY 


“The Supreme Authority" — 
contains answers to questions 
bout these new words and 
hundreds of thousands of 

‘words. Where else is 
information to befound? 


Words and Phew 
‘Page, 61008 thustntoos 
specimen pase ei. Feet 
Grice Sige" "™"* Povwler 
G. & C. MERRIAM CO, 
Springfield, Mass., U.S. A 
Gentemen: Send speclnens of Rex- 
ult ted Train Paper Mls, Ts 
Seni ee maps per "Popular 
Sine Mo fy 
Name 
Adéress 


{Men ing 
Railway Station— 


“The other night, down st the Union Station," says the editor of MER- 
CHANDISING ADVERTISING, “I saw two young fellows waiting for a train, 

“One of them bought an evening paper, and went straight to the sports page. 
For thirty minutes he read eagerly. I am sure he read every word on sports in 
that paper. “That done, he yawned wearily, put the paper over his face and went 
toaleep 

“The other fellow worried around for a while, and then opened his satchel 
and took out « text-book. Soon he was absorbed in its contents. 

““Lwent over and sat near him. He didn't notice me at all. Somehow T 
was struck with that studying fellow. He had the stamp of power on his forehead, 
He will get along in the world. He is laying up treasure while slugyards sleep, 

“Have you thought of the hours that are wasted just waiting for things to 
turn up? Minutes saved and put to practical use add to your efficleney_ an surely 
‘8 pennies saved boost a bank account. It is the cumulative power of those spare 
minutes put to a useful end that counts.” 

In thus reflecting over what he saw, the editor has written a fine advertise. 
ment for spare-time study. 

‘The United Y.M.C. A. Schools, with their day and evening classes in 
hundreds of cities and with correspondence instruction now offered in more than 
180 specialized courses, exist for the young men who are faraighted enough to we 
their odd hours in becoming bigger men. "Last year more than 107,000 auch young 
men studied under the direction of earnest Y. M. C. A. Instructors. 

‘The United Y. M. C. A. Schools are organised for service rather than profits, 
‘The most practical kind of instruction is offered at reasonable rates 

Do you want to “lay up treasure” while others loaf, lug or sleep? Do you 
want to. prepare for leadership, for greater usefulness, more congenial work and 
Digger pay? ‘Then mark the subject below that interests you and wo will tell 
you, free of obligation, what the “United Y" has done for others and can do for 
Yyou in spare hours. 
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“He Deposits $500 a Month!” 


“QEE that man at the Receiving 
Teller’s window? That's Billy 
King, Manager for the Browning 
Company. Every month he comes 
in and deposits $500. I've been 
watching Billy for a long time— 
take almost as much 
interest in him as I do 
in my own boy. 


“A few years ago he started at Browning's — Prove that you are that kind of a man! The 
week. Married, had one child, couldn't International Correspondence Schools are 
ent, One day he came in here desperate ready and anxious to help you prepare for 
ted to borrow a hundred dollars—wife something better if you'll simply give them the 
chance. More than two million men and women 
“I said, ‘Billy, I'm going to give you some- in the last 29 years have taken the I. C. S. route 
thing worth more than a loan—some good to more money. More than 130,000 others are 
ce—and if you'll follow it I'll let you have getting ready in the same way right now. 
the hundred, too, You don't want to work Is there any reason why you should let others 
for $15 a week all your life, do you?’ Of climb over you when you have the same chance 
course he didn’t. ‘Well,’ I said, ‘there's a way they have? Surely the least you can do is to find 
to climb out of your job to something better. out just what there is in this proposition for you. 
Take up a course with the International Here is all we ask: Without cost, without 
Correspondence Schools in the work you obligating yourself in any way, simply mark and 
want to advance in, and put in some of your mail this coupon. 
evenings getting special training. The 
Schools will do wonders for you—I know, 


[INTERNATIONAL CORRESPONDENCE 


we've got several I. C.S. boys right herein | a. 00%, ZO0G2, sass cauuss oer resin, art ts 

the bank.’ a eg eee ann 
“That very night Billy wrote to Scranton | eS a 

and a few days later he had started studying at | Histon ter Segre fttinn 

home. Why, ina few months he had doubled | Saaeseamem Scene ieaaer™ 

is salary! Next thing I knew he was put in !Besaiaar—~  - Histon, 

his salary ig pu [ Beccsrssiccent em Getcheccere oataner 

charge of his department, and two months ago | Heseeex~ ed 

they made him Manager. And he's making | BERS. RSET ree 

real money. Owns his own home, has quite | at ce atte nagar” 

a little property beside, and he’s a regular at | Besmerax2amee ‘oa soee 

that window every month. Itjust shows what | Heaeereaes Assia rere 


aman can do in a little spare time.” agg 
= a te Attn Eneerical Wert BksccateriiSnce 
Employers are begging for men with am- 
bition, men who really want to get ahead in | 35aa= — Ea 


ing themselves in spare time to do some one 
thing well. 


I 
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I 
the world and are willing to prove it by train- | amen 
| ow. 
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A door bell which does not work unfailingly is worse 
than no bell at all 


Are they out? 


HERE are no such emb: g or 
disappointing situations where the 
Wayne Bell Ringer is on the job. 

This inexpensive little device, connected 
to the electric light wires 
in your house, can be 
operated at a cost too 
small to be considered and 
will ring your door bell un- 8 
failingly year after year. 

It removes the possibility of unan- 
nounced. callers or undelivered packages 
and makes the door bell just as depend- 
able as the electric light. 

It is truly a permanent solution of the 
old door bell annoyance. 

‘Wayne Bell Ringers can be purchased 
at any reputable electric store. They can 
be recognized as a G-E product by the 
blue and orange package. 
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General Electric 
guaicnes Company Sice 
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How Much Light Do the Walls Reflect? 
The portable photometer will tell you 


IGHTY thousand light waves 
crowd themselves into single 
inch of space. With due apology 

to Einstein, we may say that, for all 
practical purposes at least, these light 
waves travel in straight lines. When 
they strike a highly polished reflecting 
surface, they are reflected off again in 
perfectly straight lines. Upon 

in contact with a white, rough surface, 
a beam of light is broken 
up into a number of 
smaller rays that strike 
off by themselves in 
divers directions, 

We have long known 
how to produce light, 
but it is ony recently 
that we have discovered 
the correct way to use it. 
Uncontrolled light is 
destructive, like many 
other uncontrolled nat- 
ural forces. When light 


polished 
strikes the eye in a con- 
centrated beam. Such 
reflection produces glare, 
and glare injures the 
eyes, With the indirect system of 
Vighting, the light is first directed 
against a rough reflecting surface 
like a plastered ceiling or wall. ‘The 


Mirror or Polished Metal 


How a beam of light is reflected 
from a smooth, polished surface 
Lighe reflected ia this manner pro 
duces an injurious glare. The 
center figure shows a'man measur- 
ing the reflecting factor of a factory 
wall with the new reflectometer 


light waves, striking this surface, are 
broken up into smaller beams, which 
are reflected around the room. The 
resulting illumination is soft and rest 
ful to the eye. 

‘The walls and ceiling of a room 
greatly influence the distribution of 
light. To measure the reflecting 
factor of walls and ceilings, so that, 
lighting systems for offices ‘and fac~ 

tories may be properly de- 
signed and installed, a “'re- 
flectometer” is used. ' A short 
time ago it was necessary to 
cut a piece of the wall out and 
carry it to the laboratory, 
where the reflecting tests were 
made. A portable device has 
7 now been perfected that ean 
be used on the wall itself to 
obtain immediate results, 

A sphere with an open side 
is placed against the surface to 
be tested. ‘The interior of 
sphere is illuminated with 
tiny lamp that obtains its eur- 
rent from a battery carried in 
the box shown. A special light 
measure, called a photometer, 
is attached to the sphere. ‘The 

comparative reflecting strength of walls 
may be determined immediately. It 
requires only a simple formula to obtain 
the reflecting factor. 


a plastered surface reflects 

fight. “The beams striking the sur~ 

face are broken up into smaller 

beams that leave the surface in 

ifferent directions. No. glare is 

rgduced anda softer Hight natu: 
Fally results 
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Tapping the Earth’s Interior for Power 


A great reservoir of energy for possible future use 


CUBICAL block 8 miles high, 
A 8 broad, 8 miles deep— 
such, it is estimated, is the total 
stock of coal beneath the United 
States’ soil to a depth of 3000 feet. 
Each year a slice is taken off this 
block. In the last hundred years 210 
feet were brought down. But this is 
no indication of the rate of consump- 
tion, for in the year 1917 alone as 
much coal was mined as in the first 
sixty years of the century of coal pro- 
duetion. If we continue to consume 
coal at the present rate, the entire 
block will be burned up in about 4000 
years, Judging from past indications, 
exhaustion will come much sooner. 

In other fuels the situation is even 
worse, ‘The Geological Survey’ esti- 
mates that more than 40 per cent of 
our mineral oil has already been con- 
sumed, and that the remainder ean 
hardly’ last twenty years. 


Fuel Gone—What Then? 


Do you realize what this means? It 
has been remarked that “back of every 
man in the United States, reenforcing 
his strength for the year's work, there 
is the energy of 634 tons of ‘coal.’ 
How, then, is the work of civilized 
communities to be accomplished if this 
backbone of our industries is taken 
away? The situation that may con- 
front us before many generations have 
passed will be far more desperate than 
the greatest catastrophes of history 

What other sources of energy are 
available? Wind, wave, and tide are 
not likely to contribute much more to 
our needs in the future than they have 
in the past. There is, of course, much 
available water power running to 
waste, But water power has its limita- 
tions. Then, still waiting for solution, 
there is the problem of the direct 
utilization of the sun’s radiation. This 
is likely to play an important part. 

But there is another source almost 
wholly untapped. We are sitting on a 
furnace, so to speak. No one knows, 
even approximately, the temperature 
inside the earth. ‘Actual measure 
ments made in mines and deep bore- 
holes show that, on an average, the 
temperature rises about 1° F. for every 
60 feet that we go down, 

If this rate of increase continued 
to the center, we should have there 
a temperature of over 300,000" F., 
an utterly impossible figure, far ex- 
ceeding our estimates of the temper- 
ature of the sun. Professor Strutt, the 
English physicist, supposes that’ the 
temperature rises uniformly to a depth 


By Alfred J. Lotka 


$e Charts Parsons, the distinguished 


sunk deep into the earth. His peizne 


of 30 miles, and after that remains con- 
stant at 2700° F. 

Whenever a volcano boils over, we 
have striking evidence of vast amounts 
of energy going to waste, or even caus- 
ing destruction of property and human 
life. 

Not only in voleanoes is this waste 
going on. The earth is giving off heat 
day and night. We remain uncon- 
scious of this because the flow is steady, 
and, except in direct sunlight, we have 
no ‘ready means of distinguishing 
between the heat contributed from the 
earth and that derived from the sun. 


tion of the earth's 

0 in inind. the 
tapping of the earth's stores of internal 
hent for power. The earth gives off thia 
heat constantly day and night 


In point of fact, the heat given off by 
the earth is by no means trifling. It is 
sufficient to melt, in the course of a 
year, a layer of ice covering the entire 
earth to a depth of 4 inches. To 
put the matter in another way, it is the 
equivalent of about 5 horsepower an 
acre of the earth's surface. 


Italy Runs Engines with Volcanoes 


For practical purposes this stream of 
energy is too slow, even if it were in a 
form available for mechanical pur- 
poses, which itis not; for heat energy, 
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in order to be useful, must be pre- 
sented at a temperature different from 
that of its surroundings. At the 
earth's surface the heat comes out, of 
course, at practically the same temper- 
ature as the surroundings. 

But suppose we dig down into the 
earth, Then we can draw out heat 
energy in available form—that is to 
say, at a high temperature, much as we 
would draw water froma well. We can 
also choose a favorable spot at which to 
locate the plant. The earth’s heat is 
unevenly distributed. It is more in 
evidence in voleanic regions. Just as 
we, in certain parts of this country, 
can push a pipe into the ground and 
draw off natural gas for our houses, #0 
in the neighborhood of Lardarello, 
Italy, if you want to run an eng 
you simply tap the earth for steam. 
‘To-day more than 10,000 horsepower 
from this source is converted into 
clectrical energy. 

‘The Lardarello development is pri= 
marily of local interest. We can 
not all get steam from our back 
yard by going a few feet into the 
ground, 


“Dig Down Twelve Miles,” Says 
Parsons, “and Take Power” 


Of more general interest, therefore, 
are the plans discussed by the British 
engineer, Sir Charles A. Parsons, of 
turbine fame, to make a deep bore-hole 
into the earth, His prime object is the 


exploration of the earth's crust, but he 
has also in mind the recovery of power 
from such bore-holes. 

Sir Charles Parsons proposes the 
sinking of a shaft to a depth of twelve 
miles. Can it be done? Would not 
the pressure of the overlying rock at 
that depth cause the sides of the shaft 
to collapse? How does the pressure 
inside the earth increase as we £0 
down? . This pressure would be easily 
computed, for any desired depth, if the 
earth were liquid (molten). On this 
assumption, it is found that the pres- 
sure at the center of the earth reaches, 
the respectable figure of 3,000,000 at- 
mospheres, a pressure that would com- 
ppress the air in a room 13 by 17 by 8 feet, 
to a space of 1 cubie inch, if ordinary 
Jaws held at such high pressures. 

But, in point of fact, the outer crust 
of the earth is not liquid; it is solid. 
Each layer forms an arch, supporting 
the layers above and thus protecting 
the layers belo’ 
of course, would tend to reduce 
the pressure at the center. But inas- 
much as there has been time, in the 
millions of years that have passed, for 
these arches to be crushed and to 
crumble, the estimate of the pressure 
at a given depth within the earth, 
based on the assumption that the 
earth is liquid, probably comes nearer 
the mark than would at first sight be 
expected. 

Professor Frank D. Adams has car- 
ried out some experiments to deter- 


mine the “zone of flow” of the earth's 
crust—that is to say, the depth at 
which rocks fail to sustain the load 
above them, and would give way to 
inequalities of pressure in the same way 
that a sticky liquid like molasses does. 
He concludes that for limestone this 
depth is probably not less than 15 
miles, while for granite 30 miles would 
probably be practicable. 

‘The engineering problema to be 
faced in sinking a shaft even 12 miles 
would not be trifling. The air pres- 
sure would be doubled every 3. miles 
down. This would necessitate the in- 
stallation of air-locks at every second 
or third mile. 


A Gigantic Ice-Box to Keep 
the Workers Cool 


A cooling plant would have to be 
built. If we assume a rise of 1° F. 
for every 60 feet of depth, at a 
depth of 12 miles a temperature of 
over 1000° F. would be reached, 
Sir Charles Parsons, however, bases 
his plan on the assumption of a temper- 
ature of 272°. He suggests, for the 
cooling apparatus, two large steel 
pipes, an upcast and a downcast pipe, 
connected at top and bottom every 
half mile, to form a closed ring. ‘This, 
ring would be filled with brine, whieb, 
by natural circulation, would effect 
ively carry away heat.’ ‘The eircula- 
tion, assisted by electrically driven 
pumps, would be capable of carrying 


Tn order to tap the earth's interior for power, Sir Charles found on the earth. But we present this picture of iron-ore 


Parsons proposes 
miles. Nothing comparable 
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the sinking ofa shaft toadepth oftwelve mining because it gives some idea of the way in which 
ch wich a huge hole s to be large-scale mining operations are conducted 
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enormous quantities of heat to the sur- 
face. At each half-mile stage there 
would be transfer of heat from the ring 
above to the ring below by means of 
an apparatus similar to a feed-water 
heater, or to a regenerator, constructed 
of small tubes, through whieh the brine 
in the ring above would circulate, 
while the brine from the ring below 
would pass through the spaces around 
the pipes. At the top or at intermedi- 
ate points the brine would be cooled by 
refrigerating machinery. 


Into the Bowels of the Earth 


‘The cost of boring the 12-mile shaft 

is placed by Sir Charles Parsons at 
25,000,000, and the time required to 
complete the task at 30 years. 

Let us suppose that such a bore-hole 
has been made, or even one going right 
‘through the earth. What would we 
find the inside of the earth made of? 
‘We can only guess. A shaft bored from 
pole to pole would be nearly $000 
miles long, whereas the deepest bore- 
hole in existence is less than 114 miles 
deep. 

Still, there are some things we can 
state with assurance, It is certain that 
the core of the earth is denser, heavier, 
bulk for bulk, than the crust. On at 
average, a cubic foot of the earth's 
rust weighs from 160 to 175 pounds. 


Now, the earth as a whole has 2 mass 
of 634 million billion billion tons, while 
its volume is about 38 million billion 
billion cubic feet. Hence, on an 
average, taken through the entire vol- 
ume of the earth, a cubie foot weighs 
about 341 pounds, or about twice as 
much as the material at the surface. 
This is not very astonishing. There 
must be a general tendency for the 
heavier substances to gravitate toward 
the center. 

We have noted that the temperature 
increase with depth observed at the 
surface can not possibly continue to 
the center of the earth. Nevertheless, 
there ean be little doubt that the 
temperature rises above the melting- 
point of the rocks of the crust. 

Ts the core of the earth, then, a sea 
of red-hot molten lava? This does not 
follow. At the high pressures prevail- 
ing, as we have seen, in the interior, 
melting may not occur, in spite of the 
high temperature. We can form a 
picture of the earth's internal condi- 
tion from phenomena observed at the 
surface. Earthquakes, for example, 
tell us much. ‘Their speed has been 
measured, and the measurement 
proves that the earth inside is rigid 
and not liquid. ‘Then there are the 

ides, If the earth had a perfectly 
iquid core, thinly covered with a 
yielding crust, we would observe no 


‘More than 10,000 horsepower from this source is converted 
into electrical energy and distributed to villages and trac- 
tion companies. Lardarello gets steam from its back yard 


tides at all. Why not? Because the 
land would heave in unison with the 
sea. On the other hand, if the earth 
were perfectly rigid, the tides would 
attain a maximum.’ From the tidal 
effects actually observed, which fall 
between these two extremes, but much 
nearer to the latter, the rigidity of the 
earth was estimated by Lord Kelvin to 
be somewhere between that of glass 
and that of steel. More recent esti- 
mates place it higher, making it about 
one and one half times that of steel, 
Since we are discussing the various 
observations that might be made in a 
deep bore-hole, we may briefly con- 
sider how the force of gravity varies 
inside the earth. If the earth were a 
perfect sphere of uniform density, the 
weight of an object would diminish 
continuously as it moved from the 
surface to the center of the earth, and 
‘at the center bodies would have no 
weight at all. Suppose a complete 
tunnel were bored from pole to pole, 
and a stone dropped into it. What 
would happen to the stone? It would 
fall for about three quarters of an 
hour, by which time it would have 
reached the opposite pole; it would 
then start falling back to the center, 
oscillating like a pendulum,  In- 
cidentally, its period of vibration 
would be such that a moon or satellite, 
revolving about the earth just far 
enough away to clear its surface, 
would exactly keep time with the os- 
cillations of this falling body. 


We Must Decelop Nature's Gifts 


Owing to the increase in density of 
the earth as the center is approached, 
the force of gravity in deep borings in- 
creases at first as we descend. It has 
been computed that this increase 
‘would continue to a depth of about 900 
miles, where it would reach a maxi- 
mum about 6 per cent in excess of its 
value at the surface. 

‘The key to success is an adequate 
knowledge of the world in which we 
live. The rise and fall of nations is 
dependent not so much upon the 
natural resources that they command 
as upon the genius they exhibit in 
making practical use of these resources. 
‘We see Russia and China, with all their 
natural wealth, lying fallow for cen- 
turies, because their inhabitants have 
not learned to seize, for the use of man, 
the wonderful opportunities lavished 
upon them by nature. 

We may have severe trials before 
us. Our staple source of energy will 
some day fail. But never, while the 
‘sun pours out its golden fl ood of light, 
can we complain of act ual poverty. 
And the very earth beneath our feet, 
though her light died out in ages long 
gone by, still sends forth heat, repre- 
senting thousands of millions of horse- 
power, wasted upon empty space. 

‘The power is there. It is for us to 
make use of it. 


‘The two halves of the two sections of the buildings do not coincide. This 
solves the elevator problem and stimulates the erection of tall garages 


Up Six Flights in a Garage 


'N crowded cities like New York, 
where people live in apartment 
houses and where there is not much 
room for individual garages, how ean 
you keep your automobile?" Space in 
cities is 80 costly that only a tall build- 
ing is practical for a garage, but the 
‘use of elevators is undesirable. Ordi- 
nary motor-rampa are too steep. 
Fernand E, d’Humy, an American 
engineer, found himself facing this 
problem when he moved from a subur- 
ban home to a city apartment. He 
devised and patented a thoroughly 
practical plan. Imagine a six-story 


building built in two sections or 
units separated by a vertical parti- 
tion wall. The floors and ceilings 
of the two sections are not on a line, 
for the floor of one corresponds 
with a point midway between the 
floor and ceiling of the other. 

‘Thus an inclined passage from 
the floor of one unit to the floor of 
the other unit leads only half a 
story at a step, and the motor-cars 
can be run easily upgrade without 
too steep an incline. The motor- 
ramp can be arranged in the form 
of a curve, or it can be straight. 


Popular Science Monthly 
Hanging Electric Lights 
as You Do Pictures 


ITH a device patented by 

Cantelo White, a New York 
lighting expert, it is as easy to install 
electric-light fixtures as it is to hang 
pictures, 

With the new arrangement a tenant 
can remove a lighting fixture with the 
motion used in taking his hat off a 
hook. He may also place the same 
fixture in another part of the room in 
one or two seconds. 

A new kind of plug, with curved 
blades instead of the usual straight 
ones, and a new type of electric out- 
let to hold it, are the essentials of the 
new device. The outlet is much like 
the ordinary baseboard receptacle. 
The two parallel slots that admit 
‘the curved-blade 
plugs are curved 
upward. They 
will also accom- 
modate the stand- 
ard plug. 4 


With this invention lighting fixtures may be 
moved from one part of a room to another 


This Soldering-Torch Uses Two Fuels 


‘HE steady hand of a good m 

chanie is needed to apply sol- 
der. Many people find this out 
after they make several attempts 
to mend the teapot or the wash- 
boiler. It is indeed aggravating to 
ee the solder roll off in small balls 
as fast as it is applied. After « 
little experience, the would- 
bbe mechanic generally ends 
up by taking it for granted 
that soldering is a difficult 
job that only a mechanic 
ean accomplish. 

‘An inventor has done a 
great service and filled a 
long-felt want by develop- 
ing a blow-toreh that any 
one can use in soldering. No 
soldering copper is needed. 
‘The most inexperienced 
person can make solder 
stick with this little torch. 
‘Theflameis applied directly 
to the piece to be soldered. 


‘Anybody can use this blow-torch to mend the family 
teapot or a favorite box: no soldering copper is needed 


4 


When it has reached the proper 
temperature—hot enough to melt 
e solder—the solder is brought 
in contact with it. 

Two separate compartments 
make up the torch, They contain’ 
different fuels. One fuel feeds the 
burner while the inflammable vapor 

of the other is blown into 
the flame. ‘This is done 
with a little hose that the 
user blows through. A very 
hot flame is produced. The 
flame is hot enough to bring 
metal to a red heat. The 
little torch may be used for 
light brazing as well as 
soldering. 

Many household objects 
may be rescued from the 
family scrap-heap by the 
use of the little soldering- 
torch. Mother's favorite 
kettle may be saved, also 
umbrellas and sau cepans, 
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“I Am Over Ashford,” Says This Airplane Automatic Wireless 


Until recently it has been necessary for an airplane to carry an messages automatically, and the pilot can do his own wireless- 

operator for wireless in addition to the pilot. When the pilot ing. He can do this without even knowing the code. 

whe to end emg ie fat had fog it tothe wiles This new automate wires tranamiter wil end any one of 

man, who relayed it on to the world below. sixty radio messages by merely pulling a handle after inserting 
‘Now there has been perfected a device for sending wireless & plug ina hole labeled with the desired message 
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Popular Science Monthly 


Looking at Dew through a Microscope 


plants themaclves, and the air immediately around the 
plants, furnish the moisture that tums into dew 


“The Crucifixion” was X-rayed to learn 
if the Dutchman "Engelbrechtsen was 
responsible for some of its elements. "Tt 
was thought that the kneeling figure in 
the right foreground had been added later 


Detecting Art “Fakes” 


This i an X-ray. photo- 
raph of the knecling Bg. 
rer which clearly shows 
that ‘the woman's figure 
‘was painted in over that 
‘of the monk 


“An artist was thereupon engaged to erase 
the “kneeling woman and testore. the 
monk. This picture shows the figure of 
the monk restored. Thus are Says 
talking the place of artistic opinion 


with X-Rays 


No longer need we depend entirely on the 
guessing or intuition of the connoisseurs 


HERE ix so much humbuggery 

in determining the period to 

which an old painting belongs, so 
much that is mere opinion, that the 
art collector—particularly a member 
of the canny variety that made their 
money by the common-sense method 
of basing judgment on hard facts— 
will heave a sigh of relief when he 
learns that the scientist has at last 
stepped in to help him. 

A scientist may know nothing of 
brushwork, style, “atmosphere,” and 
the intangibles that serve the so-called 
art expert; but he ean at least collect 
the facts just as he collects them when 
he examines a bug under a microscope 
or tests a piece of steel in a machine 
to determine its tensile strength. 


Science Aids the Art Expert 


About two yeurs before the outbreak 
of the Great War, a German, Dr. 
Faber, for the first time employed the 
X-rays to determine the authenticity 
of a painting. Differences in density 
between flesh and bone account for 
those X-ray photographs in whieh a 
heart is seen locked in a human breast 
behind ribs, or a bullet in a fleshy arm. 
Pigments vary similarly in density. 
Hence the X-rays can reveal layers of 
paint lying below the outer surface. 

‘An X-ray photograph of a painting 
resembles the original no more than 


an X-ray photograph of a human being 
resembles a personality. But it does 
reveal the hidden truth, It reveals, for 
example, the changes made by the 
master himself—the painting out of a 
hand, the modification of a landscape, 
the softening of a facial expression. It 

if we had before us a play of 
vith all the corrections 
and interlineations that were made 
before perfection was attained. A’ 
forger, even if he is as conscientious as 
Holbein, could never hope to mimic all 
the subtle changes that Holbein was 
accustomed to make, and least of all 
the manner in which they were made. 

With the aid of the X-rays, Dr. 
Faber succeeded in disclosing the 
modifications and restorations to 
ich a seventeenth-century “"Lucre- 
tia” had been subjected, and with an 
accuracy that could not be attained by 
fone of those experts who goes into a 
kind of trance, with his head cocked 
on one side, only to state after long 
deliberation that perhaps the painting 
belongs to the seventeenth century 
and perhaps it does not. 

Faber’s method has latterly been 
employed with extraordinary success 
in England to verify the authenticity 
of a painting known as “The Cruci- 
fixion,” which was painted by a Dutch- 
man, Engelbrechtsen, who died in 
1533. Dr. André Chéron, of Paris, has 
likewise turned on the X-rays to ex- 


pose what lies beneath the outer sur- 
face of a painting. One picture by 
Van Ostade, of men drinking at a 
table, when submitted to the X-ray 
test, proved to be a fraud. 


What the X-Ray Exposes 


It had been painted over a study of 
dead birds. Another, called "The 
Royal Child," a supposed. sixteenth 
century work, now.in the Louvre, 
proved to have been painted during 
the Inst century over i picture of very 
much earlier date, 

‘The old masters used paints that 
respond to the X-rays differently from 
those employed nowadays. The glazes 
of old masters, too, were different from 
ours; they do not react to X-rays 
quite in the same way as do our mod- 
ern glazes, 

If an art object can thus be tested 
as a chemist analyzes a substance 
whose name he does not know, the art 
expert will occupy a less exalted posi- 
tion than he now enjoys. The scientist 
has no preconceived notions, no preju- 
dices. He works objectively for the 
truth. At best the judgment of an art 
connoisseur is a higher kind of guessing 
or intuition, By handling a painting 
as if it were a mysterious compound, 
the true nature of whieh is to be deter- 
mined, the scientist may be able to 
foil a forger. 
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360 bb. Rolls-Rogee Eagle 


Alighting on Water or on Land 
fe oe yt not equ in some rempects to seaplaner or 
but when it alights on land, its fect are very service- to. ier = . 
“Toe recent Bah goretamect competition for amphi 


A SEAGULL draws up its feet when it Ales or Boats, 


they can also run on. 
‘When they drop upon the water, their wheels are of an airplane that can land upon either land or water. 
drawn "up, and, thei boatlike bodies cut through the The three There shown, were the. Viekers 
waves. "But their efficiency as airmachines is ham, $50,000 Viking, the $40,000 Supermarine, both boat- 
ered by the additional equipment, and “amphibians”  seaplanes, and the Fairey, $10,000, 2 float seaplane 
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How Will Our Ten Billion 
Descendants Live? 


ECENTLY Professor E. M. East 

made this startling statement: 
“If the rate of increase in population 
existent in the United States during 
the nineteenth century should con- 
tinue, within the span of the grand- 
children of persons now living, the 
United States will contain more than 
a billion inhabitants.” 

‘There are in the world at present 
about seventeen hundred million 
people, with an annual increase of 
from fourteen to sixteen million. The 
white race is increasing much more 
rapidly than the yellow or-the black, 

ile China's three hundred million is 


+ “The struggle 
for existence in those parts of the earth 
at present most densely populated 
will be beyond the imagination of us 
who live in a time of plenty.” 


Honeycombing the 
Radiator of Airplanes 


ELOW is shown a honeycomb type 
of radiator selected for cooling 
airplane engines of large horsepower 
because of its great cooling efficiency. 
This efficiency is secured because 
the water is spread into thin sheets 
and made to pass between thin brass 
tubes, the ends of which are hexagon 
shaped and soldered together. 

Due to the narrow water passages 
between the tubes, the latter have a 
Jarge area exposed 'to the cooling eur- 
rents of air through them. This large 
cooling area and the fact that heat is 
more easily extracted from a small 
stream of water than from a large one, 
ive this radiator its great efficiency. 


The large cooling surface of this radi 
ator is evidenced by the ability to dis. 
‘cern the face of the woman behind st 


‘One man, comfortably housed in a cab that is placed on 
‘extensible hoor, operates this huge hoisting and transporting crane 


This Hoisting-Crane Saves Power 


EVERAL novel and practical fez- 

tures are embodied in a cargo 
crane and transporter recently devel- 
oped by Warren Travel, an engineer 
in New York. It is of ‘the counter- 
balanced type, uses only one drum for 
the vertical hoisting and the horizontal, 
traversing of loads, requires only one 
operator, and may be adapted to a 
variety of conditions that may be 
found at cargo docks. 

‘One of the most important features 
of this crane is that during the hoisting. 
operation the entire weight. of the 
bucket or skip and one half of the 
weight of the cargo load is balanced by 
a counterweight. ‘The transporter 
beam, along which the load travels 
horizontally, is also balanced, and may 
be extended to suit existing conditions. 
‘When the boom is drawn in, the slack 
of the rope is taken up by the counter- 
weight. 

During the operation of lowering a 
load, the motor's power is employed 
to raise the counterweight. 

Sinee the motor never 
hhas to carry the load itself, 
but only the shifting dif- 
ference between the weight 


Another type of the same 
‘crane, with inclined boom, 
is shown here: it is oper 
‘sted with a single drum 


‘of the counterweight and the lond 
plus the weight of the skip or bucket, 
the lowering is safely accomplished 
without the use of a brake. The 
hoist-drum is rigidly keyed to its 
shaft, and no frietion cluteh is required 
to control it. 

‘The crane rests on legs ending in 
rollers, one set of which runs on a 
track along the water-edge of the pier, 
the other set on a track on the roof of 
the freight-shed. Onthesetrackstheen- 
tire structure may be moved along the 
water-front as desired. Hatches must 
be provided in the roof of the shed, 


Fire-Stations Use Maps 


MEINNEAPOLIS has an almost per- 
fect fire-signal system, Beside the 
telephone switchboard is 
wwitehboard that controls a series of 
lights on a map of the city. These 
lights show the location of all stations. 
‘A green light represents a hose com- 
pany, a red light an engine company, a 


‘electric 


white light with a black dot an auxiliary 


company, and a white light with black 
stripes a hook-and-ladder company, As 
‘these companies go out, the operator 
‘presses the contro! buttons and the lights 
flash on the map, 


Level Shelf for Boats 


F the man who owns a motor-boat wishes 

‘alovel ahelf in his boat, here is a bracket 
that will do it. 

It consists of an upright, piece having 
fa pin hinge at the top to hold the strip 
to which the shelf is fastened. The aup- 
port connecting the top of the bracket 
with the upright piece is in two sections, 
joined by a threaded boltlike member. 

To tilt the shelf up or down, this mem- 
‘ber is adjusted as needed. 


When the Chlorine-Tank Leaks 


CHLORINE gas kills germs immediately. 
‘That is why the cities use it to purify 
drinking-water. In fact, chlorine gas has 
no particular regard for human beings 
either, since it handles them just as roughly 
as germs. 

The first poison gas used by the Germans 
during the war was chlorine. 

When a high-pressure liquid chlorine 
tank in a city pumping-station springs a 
leak, great care must be exercised in repair- 
ing it. One thousandth part of chlorine in 
the air will eause death upon very short ex- 
posure. The gas in these big tanks is in 
liquid form, and a high pressure is necessary 
to keep it in this state, Therefore leaks are 
apt to occur, 

‘The little pipes leading from the tanks 
seen in the picture above carry the deadly 
kas to the water. 


To Purify the Swimming-Poot 


PUBLIC swimming pools should be sup- 
plied with water that is constantly 
changing, but that remains at one tem- 
perature.’ This is not practical in ordinary 
cases, and, though we should prefer a 
fresh’ water bath, a substitute has to be 
‘employed. 

‘There are several systems by which this 
fsaccomplished. First, strainer is used to 
remove large particles such as grit. Then 
it is necessary to sterilize the water. This 
can be done in several ways, either by ex- 
posure to the open air or by subjecting the 
water to the eflects of osone, and finally 
by the use of ultraviolet light. But it 
is essential that the water should also be 
filtered. 


* 


Measuring the Wind with Scales 


THIS is balance upon which sliding 
cor adjustable weights are used to 
measure the force of wind. 

When the air flows parallel to the 
direction of fight indicated by the posi 
tion of the biplane in the picture above, 
the pressure of air upon the models’ sure 
faces tends to disturb its balance. hig 
produces a wabbling effect, which is 
registered by the support of the model, 
and ean be counteracted by adjustment 
of the weights on the aerodynamical bale 
ance. When properly adjusted, the model 
‘becomes stable in the flowing currents, 


Grooved Floor-Boards for Houses 


NEXT time you put down » new floor, 
‘You may so arrange the boards that 
the nails will be invisible. When ordinary 
matched lumber is used, the cracks open up 
through use and fill with dirt. 


just mentioned. Each board has a Vb 
haped groove on one edge and a V-shaped 
tongue on the other, so the boards fit 


Shocking the Bicycle Thief 


AN ectrial shocking apparatus forthe 
man who tries to steal a bieyele is 
going to give the thief the surprise of his 
life when he takes his seat and attempts to 
ride away. He will experience a terrific 
‘surge of current through his arms, and he 
will be lucky if he does not find himself 
sprawling on the street 

A small induction coil is connected with 

the handle of the bieyele. 
‘When one sits on the seat, the 
circult of the coil is closed and 
the device is thrown in opera- 
tion. 

When the owner of 
bieyele wishes to ride, 
‘opens the box containing t) 
coil and breaks the  circui 
‘with a small switch, If he is 
fabsent-minded and forgets to 
do this, he will be reminded 
fof the fact in no gentle man- 
ner when he attempts to ride 
off. 
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Belleau Wood in Plaster 


ELLEAU WOOD, in France, will for- 
ever remain in the memory of the 
United States. 

‘The plaster-of-paris map shown below 
‘was made to keep the memory of this great 
battle alive and to enable army students 
of the future to study the military features 
fof that famous engagement of the great 

The details of the landscape are placed 
over the plaster of paris, which is first 
molded to correspond geographically with 
‘the actual locality in France. 

By the use of paint, sponge for trees, and 
bite of wood and cement, the landscape 
artiste brought into being this beautiful 
reproduction, which is so faithfully exe- 
‘cuted that it looks like photograph taken 
from an airplane, 


‘One of Burma’s Religious Customs 


“THE Burmese are fond of pagodas, by 
tthe erection of which they think they 
iain great merit, counting toward peace in 
the next world.” They are also like chile 
‘dren, fond of a joke, so they build their 
pagodas of queer and fantastic shapes. The 
framework is usually of bamboo covered 
with gold and silver paper, and the erec- 
tions are often put on rafts, supported 
by barrels, and floated in rivers or lakes. 

The illustration shows a particularly 
orgeous paper pagoda, intended to repre- 
sent a curious kind of hen, floating on the 
lake at Meiktila, in upper Burma, 


Cook Pork Thoroughly 


NO. matter how healthy the animal, un 
cooked pork probably contains’ live 
trichinm, Pork products that are prepared 
in establishments operated under federal 
supervision are subjected to processes that 
destroy the parasite. 

In the home the same end can be attained 
toy making sure that the meat is thoroughly 
cooked, when it is more or less white in 
aspect, even at the center of the piece. 


Keep Your Horses from Slipping 


FOR humane reasons, horses emploséed to 
pull heavy trucks over the ive-covered 
Pavements of city streets in the winter 
should be equipped with properly. fitting 
jice shoes or creepers that will keep ‘them 
from slipping and protect thein from falling 
and possible injury. 
‘The anti-slipping shoe shown in .the 
‘accompanying. illustration isa “French 
invention. Itveonsists of a 
‘steel plate shaped to fit the 
hoof, and provided with rivets, 
the heads of which prevent the 
horse from slipping. ‘The steel 
plates are padded und are at 
tached to the hoofs by hinged 
clasps and buekle-straps of 
Teather. 

‘The creepers are eaiily re 
moved when not needed and 
donot materially injure the 
road surface, even when they 
are used on a thin wheet of ice 
covering. 


He Keeps His Car in a Tree 


GARAGES don't grow—they are built. 

J Yet there is one garage, located near 

Santa Cruz, California, that was made 

abeolutely by nature, “Tt will sccommo- 
ite one large car. 

How did it happen? About a thousand 
years ago # tree started to grow, It con 
tinued to grow on through the centuries, 
and, at some remote date, caught fire, ‘The 
fire consumed a large part of the tree-trunk, 
and, when it died out, left a great hole in 
the bottom of the trunk, 

‘The man who owns the property on 
which the tree stands now stores his cre 
in the tree. 

‘This garage has one advantage that 
a number of other garages lack—it is 
in entire accord with the surrounding 
landscape. 
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Live in this Hotel 


“TYOBBIN'S in room 402," says the 
hotel elerk to the manager 

What's he doing there? you wonder: for 
“Dobbin” is certainly the name of x horse 
‘and horves are not usually in hotel 
Fooms, Hut the hotel in question is a horse 
hotel—all four floors are divided into sta 
Mike rooms, and there ia a long, sloping 
runway at the back. ‘The horses use this 
runway in going to and from thelr rooms, 

What's the idea of It? The man who 
owns the hotel owns the horses, and al 
owns severat carriages. He’ bel 


wisely, that if he treats his horses 
they will look well when hitched up. 
does a thriving livery business in Berlin, 


Certified Water 


ILK is “certified,” which means that 
it can be drunk without danger of con- 
iyphold. Why not certify water ? 
‘water is more freely drunk than 
milk and is more likely to be contaminated. 
Accordingly, the Public Health Service co- 
operates with the different State boards of 
hhealth to test the water used on railway- 
traina and boats for drinking and for 
cooking. 

‘This will tend to curb the severe outbreaks 
of typhoid fever that originate in ships and 
railway-trains, 


Ten Million Years Old Is 
this Footprint 


A Burn Can Be Dressed with 
Egg-Skin 


NOT only is an exe one of the most 
valuable foods in the sickroom, but, 
like many patent medicines, less worthy, 
‘but, more widely advertised, it can be 
applied externally as well as taken ine 
ternally. 

Reliable medical authorities have ree 
mended the thin akin of an egg as an o 
cellent dressing for burns and cuts. The 
thin film that is just inside of the shell is 
already sterile if one’s hands do not touch 
its inner surface before applying it to the 
wound. 

‘The akin adheres to the wound itself, and 
not only does it keep out the air, but it 
accelerates contraction and quickens the 
process of healing. 

‘Try it the next time you need to dress 
8 burn, and you will find how well it 


Up Goes the “Drawbridge” 


HERE san unusual bridge that titta 

itself in the air when it' in necessary 
for a boat with high masts to pans under 
neath it 

A powerful lifting-holst is loeated at the 
top of the bridge, A cable passes through 
the center of each of the steel posts. The 
bridge in lifted from all the four corners to 
the top of the structure, exactly as an 
elevator rises. When in. this poditios 
traffic may pass without hindrance, 
bridge drops back into place 


Where do you think this typically mod- 
cern bridge is to be found? You will be 
surprised to learn that it is in the city of 
Manila, Philippine Islands. 


Protecting a City with Dummies 


AL CURIOUS fact has just come to light 
concerning a plan to protect Paris from 
air raids during the Inst days of the war. 
‘A complete imitation of the Gare d'Ext, 
with about two miles of railway lined, 
signals, sheds, and trains, was constructed 
about ’ fifteen’ miles from the French 
capital. Translucent canvas, with dummy 
trains, was laid on the ground, and the 
steam’ and smoke of factories ‘was imi- 
tated. Searchlights and half-hidden lamps 
formed the night illumination of the im 
tation city of Paris. 


‘You Are Met at the Door 
by this Mud Brush 


"TEN million years ao. great 
dinosaur, weighing many 
tons, trod on this spot. The spot 
was ‘soft clay at the time, but 
‘as the centuries rolled by the 
clay became hard and stone 
Tike. 

‘The impression to-day is 
nearly as distinet as the day it 
was made, millions of years ago. 
‘The two great toes of the beast 
left clear-cut marks, which may 
be seen in the photograph. 

‘These footprints were recently 
discovered in Connecticut, and 
scientists attach great impor- 
tance to the find. The footprint 
shown in this picture is not the 
only one, but it was the best 


WITH all his faults, the 
average German is) cer- 
tainly very neat. And his wife 
is properly called a Hausfrau, 
She spends all her time in the 
various branches of keeping 
house. Dirt and dust and mud 
are her enemies. 

In many German homes to- 
day you will find a long-handled 
brush, like the one at the lett, 
standing just inside the front 
door. The brush is shaped like 
‘mound, and the bristles radiate 
from the center. 

‘What's it used for? Cleaning 
‘shoes before entering the house. 
Its shape enables the user to 
remove mud from any part of 
the shoe. 


Shouts the Director 


T Just a way has been devised to allow 
£4 a motion-pieture director to conduct 
4 large scene without shouting at the top 
of his 

‘The loud-tpeaking telephone is the in- 
strument that has made this posible. 
Although it is not a new invention, it is 
only recently that this device has’ been 
‘used to carry a director's voice to a large 
‘roup of players on lorati 

The director speaks into a mouthpiece, 
and his voice, many times magnifis 
‘comes from a horn, ‘The instrument, both 
in appearance and working principle, is a 
‘ross between a telephone and a phonograph. 


Keeping “Tabs” on School Classes 


HIS class record-board looks like a 

mosaic floor at frst glance. It isin use 
fat the Massachusetts Institute of Tech- 
nology to keep a record of the use of the one 
hundred elast-rooms and auditoriums. 

Bach elas-room is given a number and a 
slot. When this or that elass-room is in 
small card is placed in the corre 
sponding slot on the record-board. This 
will tell at a glance just where overy student 
body is at any time of the day. 

"The exact location of any student in the 
institute is also known, « precaution taken 
{in the event of an emergency. 
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The Prophet's Traveling Tent 


BENEATH & canopy of gorgeous Orien- 
tal rugs that protect him from the sun. 
the prophet of Mohammed moves across the 
desert. In this sacred seclusion he prays 
‘with much ceremony until the time arrives 
for him to step out before the multitude, 
Four thousand years ago temple altars 
were oriented to the rays of the splendid 
Sirius and other stars. But today the 
gods are no longer in evidence except in 
‘the temple ruins. In their place the mod- 
cern religions hold sway, and every sunrise 
and sunset sees the long-rabed Arabs kneel- 
ing toward Mecca, bending low in prayer. 


Coffee-Drinkers on the Increase 


VER $00,000,000 worth of coffee was 
imported into the United States last 
‘year, according to the statement issued by 
the National City Bank of New York City. 
‘As the preparation of this material for 
the market, including roasting, freight, and 
distribution, must be added, the total valu- 
‘ation amounts to about $365,000,000. 
Maybe prohibition is responsible for the 
increase in coffee-drinkers. At any rate, 
they drink $1,000,000 worth a day. 


How Big Bells Are Tuned 


ERTAINLY this will look like a queer 
‘tuning-machine to you. But a tuninge 
machine itis, nevertheless, It is used only 
in tuning large bronze beils. In this ease, 
it is tuning one of the bells tobe used on the 
Royal Exchange in London, England, 
‘The bell ig mounted on w boring-rmill to 
hhave some of the metal on the inside turned 
off. A boring-mill is a verti 


athe for 
‘metal turning. 


‘As the metal la cut away 
from the interior of the bell its tone will be 
changed, 

‘The cutting is continued until the bell 
oxsesses just the tone desired by its 


Shaken Up in a “Movie” Box 


NT090 empty box on the station plat 
form jump the frightened bride and 
groom, The bride's furious father appears. 

‘The baggage-men bounce the box down, 
the platform. Of course, you are sure the 
bride and groom are not in the box when 
this is done, yet a close-up shows them 
whirling in it, 

The picture below shows how this kind 
of close-up is taken. The box, with the 
bride and groom wedged in it, is placed in a 
‘eylindrical case. ‘The case resta on rollers. 
Both background and ease are black, 
‘The case turns smoothly on the rollers. 


| Longer Life for Shoes 


METAL tips and beet plates will pro- 
long the life of a pair of shoes, but 
at the same time they will scrape all the 
varnish off the floors on which they 
travel 

‘How can this shoe problem be settled 
satisfactorily? 

‘The steel disk shown on the shoe in 


the picture above is one solution. It is 
countersunk in the tip of the shoe, and 
consequently does not strike the floor 


before the surrounding leather, 


Pellagra’s Relation to Poverty 


CONCLUDING 's three-year study: in 
cotton-mill districts of South Carolina, 
the U. 8. Public Health Service has come 
to the conclusion that the prevalence of 
pollagra varies inversely with the family 
Income, ‘This is the first reported con- 
firmation of the suspected relation between 
poverty and pellagra. As the income falls 
the disease affects more of the family 
with higher incomes it affects fewer, 


‘A One-Truck Train 
ERE'S a whole railroad train, “Train 


phony Tallway, which isn’t a train at 
all, but just a Ford truck equipped with 
flanged wheels, enclosed body, and trailer, 
‘the latter serving as the bagiage-car. 

"This improvised passenger-coach oper- 
ates over a roadbed at the foot of the 
Blue Ridge mountains, for a distance of 
fixteen and one half miles. ‘The car seats 
nineteen passengers and a driver 

‘On one of "Number One's" trips last win- 
ter, running over a wet track, it carried 
‘twonty-nine passengers, 1187" pounds of 
tall, and 940 pounds of express totaling, 
approximately, 6150 pounds —up a two and 
ne balf per cent grade on high speed. 


Cooking the Meat for the 
Animals in the Zoo 


EAT meat but once a day—that's what 
the doctor tells you. This schedule is 
followed in zoos, and the amount of illness 
among the animals is usually surprisingly 
low; undoubtedly the fact that they are not 
allowed to eat meat more than once a day 
‘accounts. to some extent for their general 
‘t00d health. 

"The four-footed animals are given plenty 
of vegetables and bread—in fact, they eat 
tthe same kind of food that we eat, but in 
greater quantity, of course. 

In the picture above you see one of the 
Jarge modern ovens now in use in Bronx 
park—New York's mammoth zoo. Huge 
pieces of chuck are broiled every day and 
fed to the amaller animals. Monkeys and 
bears like their meat cooked, while all the 
members of the cat family—lions and 
tigers, for example—like their meat red 
and raw. 

‘The very old and the very young ani- 
mals are given the more tender parts of the 
‘meat; however, meat is so expensive nowa- 
days that only the cheaper cuts can be 
bought and therefore not much discrimi- 
nation can be shown, 


Casing the Cigarette-Holder 


NOT 2° lone aro silver chatolaines 
‘were very popular among thy 
women. From them hung anything 
small and silver, ‘The same thing iv 
now happening to men’s watch-chains, 
‘And one of the latest hangers-on is the 
‘igarette-holder case shown above. 

‘The case is small and golden; the 
cigarette-holder is collapsible und fits 
‘snugly inside the case, When you are 
not smoking, you wear the case on your 
wateh-chain, 


Sawmill Waste as Boiler Fuel 


MILLIONS oftons of sawdust are thrown 

awayin this country yearly. It isonly 
recently that serious efforts have been made 
to use this material, Sawdust burns slowly, 
witha fair production of heat, und produces 
little ash, 

A number of sawmills throughout the 
country are attempting to get rid of this 
waste material by using it in place of coal 
as far us possible, 


Threshing Planks into Shreds 


“CPHRESHING-MACHINE” wan the 

sign outside of one of the lote at a 
county fair. Yet the men within were 
feeding the machine heavy oak planks! 
All the farmers gathered around, 

‘That was exactly what the exhibitors 
wanted. They wished to demonstrate to 
possible users the strength of the thresher 
teeth. 

‘The planks were fed into one end of the 

nd came out in shreds at the 


“12 it by welding’ scems to. be. the 
modern idea, ‘The commercial appli- 
cation of an and electric welding. is grow= 
ing fast, Indeed. " Manufacturers are em 
ploying this system more and more. Where 
the noise of the rivetting hammer used to 
tee heard, the hissing of the electric are or 
fas flame is now evident. "Welding speeds 
Up production, Here is an electric welder 
for ‘welding. steel barrel heads in place. 
Tt welds as the barrel turns. Three elee- 
‘odes come in contact with the barrel head 
so that the barrel only turns one thied of @ 
revolution, ‘The high-amperage _trans- 
former which furnishes the heavy current 
fs placed at the top of the machine. 


It Takes the Place of Thirty Men 


MANNED by a crew of thre, this 
motor-crane is capable of setting 
‘more telegraph-poles than could be handled 
by three gangs of men. Similar economies 
are realized by using the motor-era 
equipped with a clamshell bucket for un- 
onding bulk material from freight-ears. 

‘The crane is a full-ewinging, self-con- 
tained type, rotating through 360 degrees, 
and is driven by a separate four-eylinder 
gasoline motor that is built with an extra 
large flywheel so as to run smoothly in 
spite of sudden application and release of 
loads. ‘The capacity cf the erane is eight 
‘thousan’ junds, and its particular advan 
‘tage is that st moves rapidly. 


How Miners Charge Their 

My Lamp Batteries 

MASE of the miners l-burning lamps 

have given way to the safe electric 
light supplied with current by a small $tor- 
age battery. When the miner starts out 
fon his day's work, he takes with him a 
freshly charged battery. 

‘The charging of these batteries used to 
bea haphazard matter, but, like everything 
else, it has been systematized. A new 
charging-rack did the trick. 

‘When the miner comes up to the surface 
after his day's work, he places his battery 
in the rack under a certain number. When 
the hattery is slipped in place, it is auto- 

tically connected with a charging ‘ei 
ceuit. The miner returns the next morning 
and finds his battery fully charged and 
ready for another day's work. 


When Lying Hurts the Liar 


TT HE mort misunderstood form of tying 
i that known as "“mythomania.” In 
it the person who tells the falsehood does 
so without purpose, and sometimes with 
injury to himself. ‘It develops from the 
fable-making of childhood, and, unless 
corrected early, will work great harm in 

‘There have been eases of mythomania in, 
adults that have bailed the best detectives. 
‘The vietim has told things about himself 
that might be highly incriminating, and 
when questioned made use of his quick 
presence of mind to strengthen the eireum- 
stantial evidence against himself. 

‘This mental disease often works harm 
uupon others who are as innocent as the 
mythomaniac himself, though he is as 
prone to tell Mattering lies of himself. 


Closing Bags by Machinery 


ECAUSE one machine can close as 

many large bags of sugar, feed, seed, 
rice, ete., as ean be sewn by four men, bag 
closing machines are rapidly taking’ their 
rightful place. ‘The portable, electrically 
driven bageclosing machine shown in the 
accompanying illustration is a recent 
development. Besides being quicker than 
hhand labor, ‘the machine does the work 
cheaper and better. 

‘The better work performed by the ma 
chine as compared with hand methods, in 
secured by sewing the mouth of the bags 
with eight stitebes to the inch instead of 
three or four as by hand, This close 
stitching has naved thousands of dollars, 


First Aid to Horses 


WHEN Dobiin falls in hole or dropa 
‘over an embankment, a hurry-up 
call is put in for the horse ambulance and 
derrick-ear shown below. Ropes are 
thrown around the body of the animal, and 
it is hoisted up to the ambulance trailer 
and earted away to its stall or to a horse 
hospital. 

‘The derrick, although operated by 
‘hand with the aid of a small winch, is ensily 
capable of lifting a heavy truck-horse. Any 
tool that may be needed in extrieating the 
animal is carried on a board at the wide of 
the motor-truck. 

Tt will be noticed that the ambulance 
trailer is a two-wheeled model, 
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Popular Science Monthly 


Every Dog Has His Day— 
Sometimes in the Hospital 


An elaborate veterinary college 
for pets is maintained in Berlin 


Fourtem of them—all waiting for the doctor to 
‘and pigs are the most frequent patient 


Apru, 1921 


How Would You Meet These Tests? 


* Discovering what particular job in 
the world you are best fitted for 


Peataerste © Knrsone View 


“Asx T musical?” you ask, 

paychologist has foune 

there are at least eighty factors 

Pat determine musical talent 
‘The housesmith who rivets and investigator has fixed five 
fits steel beams on the frame of a Of these eighty factors. They 
skyscraper must be steady on Include acuteneas of hearing, ap: 
his feet. Stand on ove foot and ppreciation of pitch, time, 
teat your steadiness. Tt is not By listening ton metronome 
easy.” You sw this boy is doing), the sense of 

5 rhythm can be tested 


such tests, conducted 
oratory, would, reveal 


fitness’ "to bold a certain job. On the table is a metronome—a 
Paychologists now find that the time-beater. The seated man 
problem iv tot 80 easily solved taps with a lead-peneil in time 

with the ticking metronome, 


‘The examiner, watch in hand, 
notes how accurately the #ub- 
ject taps. Thus muscular con 
trol of a certain kkind is tested 


| = i 


Can you touch the bull's-eye with a pencil? This 
is called the “aiming test” Te doeen't follow that 
‘a man who can't touch the bull'-eye every time is 
10 defective that he cannot fil a specified job. The 


‘Something is missing in the objects pictured. It is 
a test of attention, alertness, and ahalytical ability 
to discover what is wrong in a given time. A man 


who fails in the test would not make a good loco- 
notive engineer, detective, botanist, or druggist: he 


test _may prove him only 62 per cent proficient, but 


in his work his percentage may be 100 ‘could not fill «job requiring accurate observation 


a 


Popular Science Monthly 
No Disturbing Noises 
ID you ever try to carry on a telephone conversatior 
when the wires were sizzling and crackling? 
—snap, crack—"Hello? Yes, as I—" Ban, 

A new telephone has been developed that is immune from 
the ordinary disturbances that make hearing difficult. 
‘The diaphragm—that little disk of thin metal that receives 
the sound impulses produced by the voice—is so arranged 
in the transmitter that any disturbing noises will strike 
both sides simultaneously. 

If both sides of the diaphragm are struck at the same 
instant, with equal force, no effect will be produced, and the 
diaphragm will 
not vibrate, The 
sound impulses 
from the voice 
strike the dia- 
phragm from one 
side only, and 
they are’ im- 
prewed upon the 
circuit. This in- 
strument will 
operate without 
interference in a 
room with several 

tion engines 
‘This will 
make it of great 
value for intereommunica- 
tion on airplanes and large 
vessels, where the roar of 
the engines is so loud. 


Radio now comes to the aid of the business man. This 
progressive German broker has found a new use for it 


Brokers Find a Use for Radio 


NEW use has been found for radio, Up-to-date 
brokers are now using small radio outfits to keep 
their clients informed regarding market fluctuations. 

‘A small but powerful transmitter is installed in the 
broker's office, and his clients are provided with a sensi- 
tive receiver. “The aerial used is of the “loop” type, and 
it is so small that it may be placed on the desk in the office. 
‘The stock reports are sent out at regular intervals by this 
radio “ticker.” Such installation is inexpensive and costs 
‘very little to operate. It is fairly safe to assume that this 
method of communication will soon become universal. 


Conversation may be heard 
‘over this telephone with a 
‘number of Liberty motors 
‘operating in the same room 


Joud and unload wagons, mo- 
tor-trucks, or freight-cars, and 
pile or tier the material in stock- 
rooms where cranes are not avail- 
ble, the new industrial truck here 
shown appears to have almost 
human arms. To be sure, these 

arms are made of metal, and are 
much stronger than human arms, 
since they will lift a maximum of 
‘two tons from twelve to seventy- 
six inches from the floor or ground 
without rehandling. But, even 
more than that, the truck will 
carry the goods from the point at 
which they are unloaded to the 
point where they are to be stored, 
and will place the separate pieces 
of the load one on top of the 
other—all without being lifted or 

moved by a human hand. 

Because this work is done me- 
chanically instead of manually, 
‘much time is saved, and the same 
work ean be done with fewer men 
—both important factors. Be- 
cause the machine is capable of 
tiering the goods carried, either 
directly on top of a pile or on 
platforms, much valuable floor 
space may be saved through mak- 
ing higher piles. Unlike human 
arms, however, those of the ma- 
chine do not become fatigued as 
the day proceeds, so that none of 


‘The platform is op- 
erated by a motor. 
Goods can be raised 
toa motor-truck or 
stored on floors 
where cranes are 
‘ot available 


The ap- 
paratus is really a combination 
electric industrial truck and a 
tiering machine. It consists of a 
stall four-wheeled framework on 
which is mounted a storage bat 
tery and a vertical elevator. 

The powerful lifting arms are 
in the form of a horizontal plat- 
form that is raised and lowered 
by aseparate motor placed on top 
of the vertical framework. » The 
maximum load of four thousand 
pounds may be lifted at the rate 
‘of one foot in eighteen seconds. 
‘This is equivalent to raising the 
Toad forty-two inches from the 

floor in forty-six and one half 

seconds, or seventy-six inches in 
one minute thirty-seven and 
one half seconds. This speedy 
elevation has been made pos- 

sible by the development of a 

worm and worm-wheel 


the lifting framework. 

Because all four of the rubber- 
tired wheels are made to steer, 
the truck, one hundred and 
twenty-one inches in length 
over all, turns in a radius of 
ninety-two inches, or less than 
its own length. The storage 
battery is placed above the 
frame at the rear, and covered 
with a metal box. 


Apres, ee 


Luring the Wily Trout 


Outside of business hours Leo H. Vaughan spends 


all his time practising the science of dry-fly tying 


HROUGHOUT the New York 

export district, where he attends 

to business six days a week, Leo 
H. Vaughan, representative of a rubber 
manufacturing company, is known as 
‘a man who has the art of salesmanship, 
at his finger-tips. 
There are those who 
never would suspect 
hhe does anything else 
but sell rubber. 

But there is another 
side to this salesman. 
His friends like to see 
him coming. They 
Know he will steer 
them along the lane to 
an order for rubber 
goods, but they grin in 
A satisfied sort of way 
at the recollection 
that Mr. Vaughan is 
fan expert angler and 
that—well, maybe he 
will go up to the club 
for dinner and whisper 
tome of the secrets of dry-fly 


By Raymonde G. Doyle 


swiftly, _He places one of the hooks in, 
the vise, its shank horizontal and the 
point where it can dono harm. Next 
he fills the mirror-bottomed tumbler 
with clear water, and places one of the 
live insects that he is to imitate in 
feathers and sill 
thesurface. The mir- 
ror reflects the under 
side of the insect— 
the side the fish sees 
when he is searching 
for food. Great care 
must be taken to imi- 
tate the under side 
faithfully, is one of 
‘Mr. Vaughan’s discov 
cries. “He exa 
his model with the 
of the microscope. 
His fingers deftly 
twist a bit of threqd 


fa around the steel 
shank, He has ab 
on lected a color that 


shows in the insect 
reflected in the tumbler, arid 


tying, and even tie one or two 
for their edification. 

Heis a practical entomologist, 
expert trout-angler, and past 
master at tying flies. 

Practical entomologist? 
Trout-angler? Dry-fly tyer? 
A strange combination! “But 
to be a really expert trout- 
angler, Mr. Vaughan holds, one 
must first be an entomologist. 
‘After that he must be able to 
tie dry flies—imitations of the 
winged and unwinged insects 
that the fishes feed on. 

Five years ago, Mr. Vaughan 
became dissatisfied with the 


y 
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as he works the body quickly 
takes shape, The natural bug 
may boast a rib or two of 
gold or silver, and these are 
imitated with fine wire. ‘Then 
the wings—delicate bits of 
feather from one of the boxes 
—are welected and fastened to 
the body with a few turns of 
thread. The logs are formed 
from the hackle feathers of cer- 
tain birds. 

‘They are selected for color 
and texture, and as they must 
keep the fly affont, they must 
be more numerous than thote 
of the live insect. ‘The thread 


commercial dry fly. Most of 
‘them came from England, and 
he suspected that the British 
manufacturers gave  consider- 
able attention to their local 
fies to the neglect of the Ameri- 
can varieties. So he hiked out 
to the country, and spent days and 
weeks studying flying and crawling in- 
sects. He used binoculars on the 
winged creatures to see how they 
alighted on the water. He brought 
back to his home in Brooklyn large 
collections of live bugs and studied 
them further. 

‘The Vaughan home now has a work- 
room where the rubber salesman can 
throw aside his business clothes and 
sit down at a bench and a small table 
provided with an odd assortment of 
tools, among them a watchmakers’ 


(On the table in his workroom are all 
mantier of curious tools a watchmakers! 
‘vise, a tumbler with a mirror at the bot 
tom, feathers of the American wood duck 
‘and the Chinese mandarin duck, besides 
Hay scissors, forceps, and a microscope 


vise, a microscope, a tumbler with a 
mirror for a bottom, tiny forceps and 
tinier scissors, wax, and varnish. 
Boxes on shelves near by contain 
‘quantities of feathers of the American 
wood duck and the Chinese mandarin 
duck, both now on the “thou shalt not 
Kall" list; hanks of peacock herl, the 
outgrowth on the breast of the bird; 
feathers from the commoner birds, 
spools of vari-colored silk and wool 
and cotton thread, and boxes of small 
fish-hooks. 

‘At fy-tying Mr. Vaughan works 

s 


is knotted tightly at the head 
‘end of the fly and a drop of 
varnish is placed on the knot. 
‘The thread was waxed before 


to a saucy angle, according to 
ition of those on the model. 
are clipped to the correct 
tthe job is finished. 
that has been turned out 
bbe fastened to a gut leader 
over a favorite pool may be 
tion of the May fly—the white 
‘is listed by anglers; it may 
gnat, or the white miller's 
the white moth. What- 
it is an impudent-looking 
could be a museum pieve 
‘trout lure, 
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Bagles and vultures have been ob 
served to fly without the slightest 
Apparent motion of their outaprend 
‘wings. Clearly, they know how to 
Use the fluctuations tn air currents, 
Can man do the same? Must he 
always fy wih the aid of engines 

iEenerate from fifty to two 
hundred hor 2 


airplanes, but. engineless. 
uns with the machine down-bill, 
"a start in some other way 


‘Some of the gliders in a contest held in Germany were 
‘ery beautiful. In the air they were as graceful as 
Birds. “This shows Neesemana in « Zelse machine 
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Can We Fly without Engines? 


Only when we can produce a wing structure equal 
to the one that nature has designed for the birds 


By C. A. Oldroyd 


HALL we ever be able to sail 

through the air like the birds, 

sustaining ourselves by the power 
of our hands and feet? Not unless we 
ean produce a wing equal or even su- 
perior to the wonderfully designed 
wing that nature gave to the birds, 
which is far more efficient than the 
stiff, rigid surfaces of our airplanes. 

‘To alter the tilt, or the “angle of 
inclination," as the aeronautical en- 
ineer says, of an airplane wing, the 
pilot has to’incline the whole machine. 
‘The bird alters only the tension in a 
few muscles, the position of a few 
bones, and gently the whole of the 
wonderfully flexible wing warps ac- 
cordingly, increasing or decreasing the 
angle of inclination. 

If less span is required, the wing 
muscles are tensed, the span decreased, 
‘a sudden gust can not harm the bird’s 
wing; it can, at the most, change the 
inclination a little. As soon as the 
pressure becomes too great, the wing 
flexes and lets the wind pass harm- 
Tesaly. 

But if we cannot fly like the birds, we 
can at least glide just as they do, if 
only for short distances. In this 
fre greutly helped hy the disturbances 
in the air. ‘These are always present, 
even if our senses are not fine enough 
to detect them. 

‘You will have observed gulls soaring, 
for instance, preferably near a sea-wall 
or near any obstruction that might 
deflect the air current. ‘The wind 
rushes over the surface of the sea, and 
suddenly hits the sea-wall. ’ The 
direction is immediately changed, and 
at this point the wind blows upward. 
‘The gulls have found that out long 
ago, long before the scientists wrote 
ngthy volumes on “natural flight”; 
‘and they soar upon this vertical cur 
rent, enjoying themselves hugely, div- 
ing down to the surface of the sea when, 
a particularly tempting fish becomes 
visible. 

How can we do likewise? We watch 
an albatross following a ship for hours 
and for days, seemingly without ex- 
ertion, only flapping its wings occa- 
sionally. 

By building a very light, airplanelike 
wing system, we can cover very re- 
spectable distances by gliding from an 
elevated point—the top of a hill, for 
instance; but we can not yet sail, like 
the albatross, for hours on end. 

The inventors of the airplane, the 
brothers Wright, were expert gliders 
before they instailed an engine in their 
biplane-glider, and they carried out 


hundreds of glides. As soon as the air- 
plane developed, more speed was de- 
manded, and yet more speed. Heavier 
wings and sturdier fuselages were 
required to lift and support the more 
powerful engines; more fuel had to be 
carried, until, at the end of the war, we 
had the most uneconomical type of air- 
plane, equipped with a three-hundred- 
horsepower engine and lifting just one 
pilot. 

This was the fighting plane, which 
loops and stunts, spitting machine- 
gun fire from the air. Its safety 
lay in its speed. It was equally diffi- 
cult to hit from the ground and 
from another swiftly moving airplane. 

Peace time demands a different ma 


AR. 


chine, an airplane that will carry a 
great weight with great safety at a 
moderate speed. Some aeronautical 
‘engineers have gone back to the glider 
to study gliding first and low-power 
flight afterward. Great efforts are 
being made in Germany to bring out 
‘an efficient glider and later a low- 
power airplane, as gasoline is very dear 
and the supply uncertain, A meeting , 
of glider constructors was held at the 
“Wasserkuppe,” a hill that offers 


great opportunities for long-distance 
gliding. 


Daylight Saving for Plants 


Speeding up growth by controlling exposure 


By M. De Witt Pearl 


‘WO investigators, Dr. W. 
nerand H. A. Allard, of the Bureau 
of Plant Industry at Washington, find 
that the length of the day is of the ut- 
‘most importance in determining when 
a plant shall fulfil its primary fune- 
tion—reproduction. ‘This does not 
‘mean that heat or cold, intense or dim 
light, have no influence upon plant 
development, but simply that « plant 
is profoundly affected by the length of 
time it receives light. 
After some preliminary experiments, 
“dark house” was constructed 
owing of free cir 
xeluded all Hight. At 
no time was the temperature in the 
house enough higher to aceount for 
the results obtained. 

‘The experiments usually began with 
the seedling stage. Always control ex- 
periments were conducted at 
the same time, That is, 

‘with the germination of the | 
weeds of the type to be 
studied, some were placed in 
= trucks to be run into or out 
of the dark house, according 
as the length of day was to be 
shortened or lengthened. In 
other trucks were placed the 
remainder of the seedlings, 
and these received precisely 
‘the same treatment, except 
that they were the recipi- 
ents of normal sunlight. The 
time of exposure to daylight 
for the experimental plants 
wan twelve, seven, and five 
hours. 

‘The plants used in the 
‘experiments were several vi 
rieties of soy-beans, aster, 
violet, radish, ragweed, hemp- 
weed, 
hibiseus, tobacco, cabbage, 


A Folding Cot for Home and Hospital 


commodations is not excessive, it is 
convenient to have one or more of 
these cots on hand in case of emer- 
geney, for instance, where unexpected 
night at one’s house. 


'NLESS the present housing 

culty is remedied in the near fu- 
‘ture, millions in this country may be 
compelled to sleep in cots instead of 
wooden or metal beds. In Germany, 
where the shortage of housing space is 
equally acute, a new type of cot is 
finding favor. 

‘The cot is light and easily unfolded 
and folded. 

When folded up, it oceupies but 
little space and may be stowed away in 
‘a closet to be set up again in any con- 
‘venient place for use as a resting-place 
at night. 

Even where the shortage of ac- 


und goldenrod. Beans, which under 
normal conditions in’ the regions 
about Washington blossom one hun- 
dred and nine days after germina- 
tion, would, when their daily supply 
of light was reduced to seven hours, 
blossom in twenty-eight days, and a 
month later produce mature seeds. 

Maryland mammoth tobacco, 
which ean never be made to produce 
seed during the summer when grown 
by the ordinary out-of-door method, 
would, under the influence of a 
shortened day of seven hours, form 
seed-pods by the fourth of August. 
Ragweed also performs its best 
work on a short-day basis. On the 
other hand, hibiscus, cabbage, and 
carrot reach maturity more rapidly 
‘on a long-day basis. 


Another interesting result obtained 


visitors spend 
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Soybeans requis stort day and long 
to’ light five ‘hours daily from "May 20 till 
Jane 16 when the fa ‘mos speared. 

he plants on the right, exposed to day: 
light all day, grew luxuriantly, but did not 
lower until September 4 


juggling the amount of daylight that 
the plants received was the transfor- 
mation of certain species from 
annuals into biennials, the 
‘entire process being complet 
ed in these cases in a 
months instead of two years. 
Soy-beans, brought quickly 
to the flowering stage in the 
early summer by a shortened 
day, were then subjected tow 
period of lengthened day- 
light. ‘The result was that 
the seeds ripened quickly, 
the leaves turned yellow, and 
the plants gave every’ ap- 
pearance of following the 
normal course that such 
plants follow under normal 
conditions of blowsoming in 
the fall. However, these 
plants that had been brought 
to an early maturity soon 
ut out fresh shoots, whieh in 
turn produced blossoms while 
the plants were still bearing 
the first erop of seeds. 


‘These cots are so light that when folded a 
number can be cafried on a hand-truckt 
they are specially useful in a camp 


Reading a Ship’s Draft from the Bridge 


With this invention a shipmaster may know at a 
glance the draft, trim, and cargo weight of his ship 


\HAT a ship's master should know 
at all times, both at sea and in 
dock, the draft and trim of his 

ship is imperative. In dock, if he has 

the means of reading the draft as the 
hull gradually sinks lower and lower 
into the water as the cargo is taken on 
board, he can tell the progress made in 
loading, the weight of the cargo, and 
just when the boat has taken aboard 
the greatest amount of eargo it ean 
carry with safety. Again, if he has 
some means of knowing the trim of his 
ship, he will be able to judge whether 

‘or not the cargo is being properly 

stowed. 

For centuries the draft of ships and 
the manner of determining the trim 
from the draft has been recorded by 
the same crude method of reading the 
marks on the outside of the hull, at the 
bow and stern of the vessel. "These 
readings ure added together and the 
total divided by two. The resulting 
figure, called the mean draft, is then 
applied to a scale, furnished by the 

p's builder, to ‘ascertain the tons 
displaced, It will be seen that this 
method may be far from accurate and 
can be applied only in still water. In 
the dark its use is altogether out of 
the question. 


The Instrument in Detail 


‘There has been devised a very simple 
and practical instrument that shows 
accurately and constantly the degree 
of submersion at any point of a vessel's 
hull, which is, of course, the draft at 
that point. Usually the readings made 
by this instrument are taken at points 
at the bow and stern of a vessel; some- 
times amidships as well. The device 
consists of a balance-chamber, a mer- 
cury (or other) gage that is ealibrated 
or sealed in feet and inches, and the 
corresponding weight and volume, an 
air-pump, and a control valve that is 
connected to the gage and to the bal- 
ance-chamber and air-pump through 
small piping. 

‘The balance-chambers, connected to 
one-inch sea-valves, are located at pre- 
determined points, forward and aft, 
below the light-draft line of the ship, 
and are connected by quarter-inch 
copper tubing to the mereury columns 
of the registering part of the instru- 
ment. This register or gage is located 
either on the bridge or in the captain's 
office, where it may be conveniently 
consulted by the navigating officer. 
The water, in trying to enter the 
balance-chamber, compresses the air 
in the pipe leading to the mercury- 
gage and causes the mercury to rise oF 


‘With this instrument, which may be placed in the captain’ 


office or on the 


bridge, the navigator can tell at a glance the draft and trim of his ship 


fall in direct ratio to the vessel's draft. 

In operating the instrument, the 
control valve is first shut and the line 
from the reservoir is opened to admit 
air into the balance-chamber. When 
this is done, the air reservoir is shut 
off and the control valve opens the pipe 
line between the balance-chamber and 
the guge. In the gage are two mereury 
columns, one showing the draft for- 
ward, the other the draft aft. 


How the Mean Draft I Obtained 

When the forward draft is deter- 
mined, a knife edge traveling on a rod 
beside the forward mercury column is 
set exactly at the top of the mercury 


a 


column. ‘The same thing is done with 
the aft ‘mercury column, which has a 
like knife edge fitted in a rod beside it. 
When these two knife edges are in 
place, a central knife edge automatic- 
ally registers the mean draft and the 
corresponding tons displaced. The 
mean draft may be obtained direct by 
having a third sea connection amidship 
installed and assigning to it its own 
gage. As the displacement or dead 
Weight of a vessel represents its weight 
and all it contains, the amount of 
weight put on board or taken off the 
vessel can be readily ascertained by 
taking the difference between the two 
successive readings of the dead-weight 
le. 
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Two Palm-Leaves Make 
a Rain-Coat c 


J',,the Philippine Intands raincoats are 
not made—they grow by Nature's 

wee. When the thinly clad native is 
‘caught in a storm, he goes to the nearest 
palm-tree, plucks two of the largest leaves, 
and hangs them from his shoulders —one in 
front and one in back. 

If he is at all particular about his hat, he 
will spread a third leaf over it. 

Rain-hats, however, are common in the 
Philippines.’ They are made of closely 
woven palm-leaves and are conical in 
shape. ‘The Fil 


Relics of the Vikings 


JN Victoria Land, north of our conti- 
stand the remains of stone 
houses built undoubtedly by the naviga- 
tors, who, as far as we know, were the first 
to visit this continent from the Atlantic 
side, 

Humboldt affirms that the Mongols 
first voyaged to the shores of the western 
coast several thousand years ago. 

‘The picture below was taken on Victoria, 
Land, north of the Dolphin and U 
straits, by W. V. Bruce, of the Canadian 
Arctic’ Expedition. The man standing 
with an alpenstock is Dr. Anderson of the 
expedition, 


You Can Wear This Bed 


CAN you sleep lying flat on your back all 
night? If 30, you will be interested in 
combination bed and overcoat recently 
invented by Mrs. Ray Werner, of San 
Francisco, With such a coat on your back 
you can sleep in comfort anywhere. It is 
recommended to soldiers and campers. 

A water-tight, airproof bag is rolled up 
and attached to the coat at the shouldery; 
another smaller bag is placed just above it 
Neither bag weighs much, and thus they do 
not bother you, When hight comes, you 
unstrap them and blow them up as you 
would a baskethall—there are two valves 
quite near your mouth for the purpose. 
‘The lower bag spreads out and becomes a 
mattress, the upper one a pillow. If you 
carry a pack, you might slip it underneath 
the pillow. 


Crossing the English Channel in 
Nine Minutes 


LYING at the rate of 200 miles an hour, 

R. Vaughan Fowler, with two pasren- 
gers, flew across the Channel, thirty miles, 
in just nine minutes, The trip was made 
in a D.H.4 equipped with a Rolls Royce 
Eagle engine of 375 horsepower. The 
‘whole distance from Cricklewood to Paris 
was mage in 1 hour and 45 minutes 


| Testing the Temper of 
J an Eskimo Dog 


WITHOUT the dog the discovery of the 

North and South Poles would have 

been imposible. To the Eskimo and 

Indian of the far north the do isn nec: 
ity. 

‘The Indian, less intelligent than the 
Eskimo, lets his dogs run wild in the sum 
mer. 

‘The picture represents the way Captain 
Patten, of the Hudson's Bay Company, 
tests the disposition of his dogs. If the 
dog submits to the test without showing a 
vicious nature, he is petted and allowed to 
run with less restriction than a dog showing. 
‘ales kindly disposition, 


Berlin's Floating Church 


“Tie gallos is supponed to be a peculiarly 
odless specimen of the human species, 
His swearing has become proverbial. He 
hhasn’t the opportunity to go to church, 
which, according to some, accounts for 
his eatefree attitude toward this life and 
‘the life to come. 

In mont parte of the world they have 
established churches for sailors. The 
most pretentious of these is the seamen's 
ehureh of Berlin. 

Just why Berlin should have such a 
church is a mystery. It ia not a seaport. 
But perhaps the swearing variety of Gere 
‘man bargeman needs religious instruction, 


Burning Boxes Wholesale 


‘OCONUT oil is highly inflammable and 

to prevent a serious fire the boxes in 
which itis shipped from the tropics must be 
destroyed immediately after they are 
emptied, 

They are loaded on a heavy truck and 
carried to the foot of the mechanical eon- 
veyor shown in the picture above, by 
which they are carried to the top of the 
chute. They slide from this point into a 
great bonfire where hundreds of them 

end of their long journey 


from spreading. 


Seen through a Fly's Eye 


the images 
Unlike 
is innects 


ber of Tenses 

‘The lens of the human eye 
forms Wut one image upon the 
retina; but the lens of a fly's eye 
forms a number of images too 
small to be seen except byt micro- 
scope. 

A powerful microscope was ar 
ranged to focus these images upon 
the photographie plate, A tatue 
vwas the object whose image was 
formed by the multi-lens eye, and 
here we can ace a few of the 
images of the statue as seen in a 
“Ay'neye” view 


The Diagonal Sliding Drawbridge 


some swing upward, 
swing sideways, And now there is 
fone that swings sideways and backward at 
the sume time, traveling in a straight diago- 
nal line. Since a straight line is the 
‘distance between two points, per 
irawbridge will do its work in the 
test possible time, 
The bridge is mounted on wheels that 
travel on rails that are placed at an angl 
forty-five degrees tothe river and th 
bridge, When a boat wishes to pass, th 
Uoridge-tens a winch that pull 
the bridge sideways and backward on 
tracks, until itis no longer over the river 


Guided by the Light on a Cloud 


N the night, when low clouds float in a 

thin veil above the river, where search= 
lights on battleships throw thelr beams 
upon them, « curious round pateh of light 
fan be seen on a cloud. Airmen flying 
above these clouds would also see the patch 
of light and, in clear weather, the long 
beams east upward into the sky, 

“The suggestion has been offered that air- 
lighthouses should be provided with 
vertical searchlights of great power. Even 
in. moderately foggy ‘weather the light 
‘would penetrate the cloud of mist and be 
visible from above, 


What the Waves Did to These Rocks 


“YVATER wears away a stone” is a 

literal truth that any one ean xee 
proved any day by observing the coast of a 
large body of water. 

Tpon the shore of the Bay of Fundy, 
where the tides rise higher than anywhere 
‘else in the world, can be seen curious wave= 
worn rocks, such as are shown in the 
picture to the left 

‘The fantastic forms ut Hopewell cape 
have been produced by water that has 
washed away the less resisting portions 
So little is left of the bases that the rocks 
are almost in an unstable condition. Of 
‘course, in time they will come down with a 
crash. But today they stand like pylons 
at the gates of the sea 

‘Their size can be estimated by comparing 
them with the figure of the man standing 
beside one-of ther. 
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Miners Drill Coal with Compressed Air 


ALWAYS there is need for a compresior that will compress 
is electrically driven and 


wherever it may be. ‘This machin 
cearries its feed cable with it. 


and the supply is furnished 

‘Thin compreased-air outfit is not only 
‘used in conl-mines, but for hammers, 
‘cement-guns, punches, ete. 


X-Raying Finger-Prints 


INGER-PRINTT identification is based 
nthe possibility of examining and com- 
paring under. the magnifying-gliss the 
prints of an inked finger. 

‘A specialist in the field of eriminalistics, 
8, Nelken, of Berl 
portant improvement in this art, 
pictures of the finger with the 
muscles and bones are ob- 
tained. This is done without 
the use of any chemicals that 
can obstruct. the delicate fur- 
rows of the finger-lines. More- 
‘over, the finger bone is shaped 
so. charneteristice 
ally as to aid iden- 
tification, 

‘Whenever there 
is a certain likeness 
of finger lines, the 
hones are examined 
to see if, further 
research would be 
necemary. 


t is shown at work in a coal-mine, supplying compressed 
soal drill, It is mounted on a truck so that it may roll on 
‘track used for the mine locomotive. 

‘A amall air-tank built for high pressure is carried on the truck 


She Is a Mother to Busy 
Little Submarines 


ERE'S a queer-looking craft. She 
was not built for speed—that is ap- 
parent in her bulkiness, which is anything 
but the grace of speed-craft. British naval 
experts designed her to wateh over sub- 
marines and to earry their supplies 
‘The big steel “blisters” at each side are 
filled with water to ward off torpedo at- 
If a torpedo strikes these “blis- 
‘no harm ie done, 
water. ‘There 
fore the buoyancy of the vessel is not af- 
fected in the least. 
vewsel, laxy ax ahe looks, ix not 
strictly a fighter. Still, in the event of 
having to protect’ herself, she hax a 
number of amall )) guns mounted above 
and below deck, | although they are 
not visible. 


Evins alow 


Sucking Up Grain through a Big Pipe 


“THE manager of this grain-elevator has certainly got the right 

idea about unloading gr 

‘grain-elevator to another. 

‘employed by the vacuum cleaner. 
‘Large vacuum pumps are 

center of the photograph, 

workmen can keep it 


and moving it from one part of the 
He uses the same principle us that 


mnnected to the big pipe shown in the 
his carries grain away as fast as the 
led up at its mouth. Many hundred tona 
may be sucked away in a single day. 

‘The suetion type of conveyor also tends 
to eliminate dust and thereby helps to 
prevent explosions. 


When They Got It in the Neck 


INSTITUTIONS for the deaf and dumb 
the United States have a very hat 
time keeping their juvenile charges from 
‘getting lost when they are permitted to go 
‘on the street. Once they are lost, they at 
unable to make people understand where 
they wish to go, and consequently they 
hhave a great deal of trouble in 

‘getting back totheirinstitution, 
‘one has hit on the 

writing the chile 


be too eruel and 
would savor too 
much of branding 
‘An indelible pen- 
cil ix used, the 
markings of which 
may be removed 
when they have 
served their pur- 
pose. 
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Put a Collar on the 
Bag for Safety 


“THE closing aerangement for 
bags shown in the picture 
above has proved to be of great 
value where numbers of bags 
have to be closed securely. 

Tt consists of an elastic metal 
band with teeth on both edges, 
and a T-clasp, provided with a 
hole for the insertion of = pad- 
lock. These bands are made 
& variety of ssiues to conform 
with the ig thicknesses of 
the necks of the bags when 
cloned. 


‘The m 
hand, a 

placed around the neck, the 
‘Teelusp slipped in the slot at 


the opposite end of the band 
and, if necessary, a padlock is 
put through the hole in the clasp. 


How the Earth Revolves 


‘AN you shut your eyen and see t 


‘earth go around the sun? If you have 
‘seen the interesting model shown here, itis 
posible to form « good idea of how our 


planet is tilted at any time of the year with 
relation to the great solar orb in the center 
of the solar system, 

In imagination extend a line from the 
earth to the sun's center. Wherever this 
line intersects the surface of the sun, a 
‘mere dot on the great solar sphere would 
indieate the position and size of the earth 
fas projected there. 


Painting One Office Building to Look Like 


Its Neighbor 


NEW-YORKERS, who rate their city’s 
‘skyline ax the most impressive in the 
world, were particularly pleased when the 
Bush ‘Terminal Company erected a tower- 
ing Gothic structure just west of the 
shopping zone. The delicate lines of the 
walls and the tower drew forth expressions 
of praise. But when the Wurlitzer build- 
ing began to rear its walls beside the Bush 
building, these art lovers felt affronted. 
‘The painters employed on the Wurlitzer 
building transformed its blank wall into a 
thing of lights and shadows,makingitappear 
to be of Gothie design. ‘These painted lines 
blend with the design of the Bush building. 


Iluminate the Stocking 
to Darn It 


ERE iis an idea that will 

make darning easier. A 

new darning-last of oval. form 

has been invented by Edna C, 
Smith, of Clifton Forge, Virginis 
ide of translucent ms 

ranged to serew into 

ver a small electric 


a socket 
lamp. The electric lamp illumi- 
nates the inside of the last and 
enables the darner to see the 
threads of the woven fabric; it 


is then easy to do a smooth darn, 

‘This invention also enables 
fone to discover minute defects 
in any material, 

An ordinary flashlamp serves 
as the illuminant, and the trans- 
hucent “darning-egg” is satis. 
factory for both light and dark 
materials, 


Freeze Fruit to Keep It 


GTRAWBERRIES, grapes, cherries rasp 
berries, and other small fruits, as well 
fs tomatoes and some other vegetables, ean 
bbe kept a long time intact from the germs 
that bring about decomposition, Germs 
may be present in the air and in the fruits, 
but their activity ia suspended by freeting. 
‘The Department of Agriculture has 
found that fruits frozen to a temperature as 
low ax 10 degrees F. or higher, up to 32 
degrees, and then stored in a temperature 
not above 16 degrees, will keep for several 

months. 
Crarind Eine 


a 


Practising Golf Strokes 
on Board Ship 


[OW hard can you strike the ball? 
‘That is one of the secrets of good 
ggolf-playing. Tt is the kind of stroke and 
‘the strength of stroke that counts 
‘When any one wants to succeed in any 
ursuit, Keeping in practice is essential. 
is true of golf us well as anything else 
to a champion golf-player has devised this 
clever machine to keep in practice even 
while croasing the ocean on a steamship. 

‘The device in so arranged th: 
‘quality of stroke is registered on an indica 
tor. ‘The ball itself is fixed ao that it ean 
not be driven into the sea. Otherwise 
there would be a lively time chasing golf- 
balls on the water with life-boats. 

Not only is the golf machine suitable fr 
the deck of a ship, it, is also of service to 
the “champion player” who wanta to prac 
tice indoors, providing he has moderate 
‘space at his’ disposal, 


Castles in California 
ILE Mrs. MeClain, ‘of Alhambra, 
California, was building castles in 
the air, her son started building them on 
the ground. He built two of them— 
Diamond Castle and Tiree Castle, both 
duplicates of large castles in Scotland 
near which Mrs. MeClain lived for many 
years 

‘The duplicates are very much smaller 
than the originals, but they are alike in 
every respect. The rooms measure about 
eight by ten feet and are six feet high; the 
stairs are barely wide enough for a fat per- 
son to climb. 

Mrs. McClain and her clever son live 
in the smaller eastle, the Tiree, and can 
see the larger eastle, the Diamond, from 
their windows. The Diamond ix shown 
herewith, 

‘Not many people can have the scenes of 
their youth actually reereated for them as 
Mrs. MeClain has had, 
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a Tree in the Way 
It Should Grow 


MAN jis shown above 
vine to a wall, Yo 
what is unusual about that, 

‘The man is training a fruit-tree to climb 
the wall of his garden in France, thus 
achieving utility as well as beauty. 

By this method Europe has long ignored. 
Nature's ideas on how a tree should grow 
and when it should blossom, 

Planted against a wall with a southern 
‘expomure, a tree has no option but to grow 
{in one direction. Ax each branch sprouts, 
it la gently trained by cloth strips in the 
way it should grow. The sun-warmed 
wall encourages the tree's growth, and 
months before the usual bearing-time, the 
wall-tree has ripened fruit to offer ita 

With patience, it is possible to train ale 
mast every kind of frulttree to grow in 
Chin manner, 


fastening a 
‘may wonder 


A Machine that Travels from Job to Job Crushing Stone 


HIS machine is always on the job 
when there are any stones to be 

+ crushed 
‘There has always been a great need 
for a portable stone-crusher small enough 
to meet the needs of the average con- 
tractor. A stone-crusher, however, is. of 


necessity such a heavy machine that until 
recently a successful light machine had 
not been manufactured. 

‘The stones are dumped into the erushing 
hopper from wheelbarrows. After being 
crushed, they drop into a buicket conveyor, 
from which they are dumped into a wagon. 

‘The stone-crusheris driven by a portable 
steam engine, electrie motor, or gas engin« 
It ix set up on wooden blocks when it is 
‘use to prevent it from moving. 

‘The machine can be conveyed from job 
to job by the steam-roller or the motor- 
truck. 
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“Opera Seats”” in Street Cars 


N the street-car where the seats are ar- 
ranged in rows with an alale between 
the passenger next to the window who 


Simplifying the Movie Spotlight 


‘ORRECT lighting is even more im- 
portant in making a movie film than it 
is on the stage. When the spotlights are 


‘wishes to get out must cause the passenger 


‘on the aisle end of the seat to step out into” 


the aisle or possibly have his toes trodden 
upon, 

This inconvenience is alleviated by 
making the seats so that they ean be 
raised, thus requiring the end passenger 
merely to stand to permit the other to 
pass. There is plenty of room and no 
danger of stepping on the other fellow's 
toes, 

Such an arrangement saves the time of 
the railroad company, ‘The delay caused 
by the passenger who wants to get out, 
hhut has to wait for the end passenger to 
step into the aisle, and the resulting con- 
fusion, in detrimental to good servi 
‘The new-style car seat is thus an a 
vantage in the correction of this fault, to 
say nothing of tempers saved, 


What Happens to Wooden 
Propellers in a Storm 


HEN an airplane tries to make head 
‘way through a storm, the speed of 
the machine adds to the speed of the flying 
missiles and raindrops become bullets. 
Lieutenant Charles B. Austin, flying from 
the Panama Canal Zone to Washington, 
was turned back by his encounter with 
such a storm. The effect of his battle 
with the elements is shown by the propeller. 
‘There is a new kind of propeller made of 
bakelite which would have withstood the 
storm. In one test of this material, the 
airplane nosed over in a muddy field, the 
propeller churning up the mud toa depth 
of twelve inches. 


mounted high, only the lamphouses are 
elevated, as on the top of a wall; it would 
hardly be practicable to raise the stands. 

But this spelled trouble, The electrician 
‘on high had to pull out ‘the plugs to ex- 
Linguish the light at the command of the 
director; the switch was on the ground 
below. ‘The result was arcing, and arcing 
in turn pitted the connectors. Pitting 
‘meant a flickering light 

Claud Harding, chief electrician of the 
Lasky studio in Hollywood, California, and 
Frederick 8. Mills, manager of the electric 
department, solved the problem simply by 
removing the switeh and switch-box from 
the stem of the spotlight 
‘them on the back of the lighthead, 
are always within reach. It will no longer 
be necessary to renew the connecting plugs 
several times a year at much expense, 


Where Steady Nerves Count 


AUDIENCES in vaudeville theaters are familiar with the expert 
juggler’s entertainment. He keeps a number of balls in the 
air, deftly catching them in his hands and alternately catching 
some of them in little pockets on his shoulders and on his back. 
‘One of his most clever tricks demonstrates j 
bbe trained. On his 
back he "juggles 
three balls, send- 
ing first one, then 
the others, into 
their respective 
pockets. He does 
this by making one 
ball strike another. 
‘Any one, who 
plays billiards 
knows that the art 
of sending the ball 
in the desired di- 
rection is a clever 
of an- 
gles, followed by 
an accurate stroke 


Music in Two Tin Cans 


ESURRECT two tin cana, attach them to the opposite ends of 

' piece of wood, and run a D or A violin string from one can 
to the other. ‘The cans will furnish the resonance that is usually 
supplied by the body of the violin. Of course the range won't be ae 
‘great as when four strings are used, but 
if you use either of the medium-toned 
strings, you will be able to play practi- 

ly any tune. 

In the southern 
part of the United 
States it is a com- 
mon thing for peo- 
ple to make rude 
musical instru- 
ments, At har- 
vest-home festi- 


people, 
from remote 
mountain regions, 
play these home 
made contrivances 
{or prizes, in groups 
or singly: 


mostly 
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In a Bottomless Pit of Ice 


“Are you all right?” came a voice from above. “Yes, but expedition. To intensify the situation, the crevasse 

Tean not get up: T'm hung here," was the answer. “Hang gradually widened. 

fon, then?” shouted the man above. ‘But the sledge harness from which he dangled saved 
"The man in the crevasse dangied helplessly over the him; for it held firm. Dr. Cope’s friends on the glacier 

bottomless icy pit, while his arms and legs gradually froze. above made a rope ladder. and on this, painfully and with 
‘This was the experience of John Lachlan Cope, sar. infinite precaution, the surgeon slowly climbed back to 

ieeon and biologist of the latest Shackleton antarctic comparative safety 
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In a Bottomless Pit of Iee 
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How an explorer fell into a crevasse and how he was saved 


ANGLING helplessly for hours 

over a bottomless pit of ice while 
rms and legs gradually froze—that 
jas the experience of John Lachlan 
Cope, surgeon and biologist to the 
Ross Sea party of the Shackleton 
antarctic expedition, 

‘Mr. Cope (in Great Britain surgeons 
are called Mr.) had been I 
three men over a dangerous 
and had failed to notice a crevasse that 
was almost covered with snow. Sud- 
denly he felt the snow give way, and 
he fell headlong through space." The 
sledge harness, however, saved him. 
Tt was fastened around his chest and 
shoulders, and it held him suspended 
twenty feet below the edge of the 
crevasse. Fortunately, his companions 
saw him fall, and they immediately 
made fast the sledge ropes. 


Seen from a Rope's End 


Cope looked around him. ‘The ere- 
vase in which he hung 
extended down into the 
columns of ice jutted out here and 
‘there. Some were blue in color, others 
hitish pink. Many of them were 
weird and grotesque in shape. The 
crevasse continued to widen until its 
sides disappeared from view, and 


By Philip Schwarzbach 


below that—darkness and illimitable 
depths! 

“Are you all right?” came a voice. 

“Yes, but Iean not get up; I'm hung 
here.” 

“Hang on, then!” shouted the man 
above. "We'll make a rope ladder.” 

With that he disappeared, 

It grew colder 
crevasse. Cope’s mitts f 
watched them drop, striking the ice, 
until they disappeared from sight. 
His hands were soon numb and his 
body half frozen. Now and then the 
roar of ice falling down some far dis- 
tant crevasse broke the silence. 

At last the ladder was finished, and 
the men lowered it. All sense of touch 
being by this time gone, Mr. Cope had 
to wateh his hands to see that they 
clutched the rope as he climbed. 
‘Swinging backward and forward over 
the pit, he gradually made his way 
toward the top. But just before he 
reached it his harness came off. If he 
slipped, nothing would save him from 
being dashed to pieces. He was #0 
numb and exhausted that his legs 
would not stretch far enough to reach 
from one rung of the ladder to the next, 

He called up faintly to the men and 


they lowered the harness until he was 
able to push his legs through it. Half 
sitting in it and feebly grasping the 
rope ladder, he was hauled the few 
remaining feet to the surface. He had 
been hanging over that bottomless pit 
for three and a half hours! 


The Antarctic Once More! 


‘This intrepid explorer was later 
marooned for two years on Ross 
Island. Yet when he returned to 
civilization he immediately began to 
plan another trip to the antaretic. In 
this trip he intends to circumnavigate 
the entire antarctic region. It will 
take him at least five years. Captain 
Scott's old ship, the Terra Nora, has 
been put into commission for the job. 
An airplane will be carried on board 
ship and, if conditions are favorable, 
an attempt to fly to the pole will be 
made. 

The ship will go back to New Zen- 
land, stock up for a four years’ cruise, 
and then return to the Ross Sea, 
where the six men, left the year before, 
will be picked up.” ‘Then she will take 
up her task of circumnavigation, 

Mr. Cope hopes to keep in touch 
with civilization by means of wireless 
all during his trip, 


Extinguishing a Fire with Soda Water 


BIG fire was raging in the filling 

nder a railroad trestle. ‘The 
company had placed in the 
“fill” some ashes that contained some 
unburned coal. ‘This was covered with 
blast-furnace slag. Spontaneous com- 
bustion occurred, and in a few days’ 
time the bottom of the fill was a roar- 
ing furnace whieh 


of carbonate of soda. Sixteen thousand 
pounds of soda was brought to the 
scene. This was dissolved in wat 
and pumped to the fire through a two- 
and-one-half-ineh hose. When this 
solution came in contact with the 
hottest parts of the fire, violent ex- 
plosions occurred, throwing great vol- 


‘umes of slag and ashes high into the 
air. However, the explosions were not 
severe enough to spread the contents 
of the fill over a great area. After a 
few hours’ work the fire was com- 
pletely subdued. 

It is claimed that a solution of ear- 
bonate of soda has a far greater cool- 
ing effect than 


forced the railroad 
company to aban- 
don its service. 
Mr. a | 
‘Thomas, a fire en- 
tineer, was called 
‘to the scene, He 
was confronted 
with the problem 
of saving the fill, | 
‘since the railroad 
company did not 
want to go tothe | 
‘expense of filling 
in the valley with 
fresh material. | 
This made the — 
use of high explo- 
sives impossible. 
Mr. Thomas im- | 


water. The car- 
bon-dioxide gen- 
rated with this 
solution, coming, 
in contact with a 
highly heated ma- 
terial, also tends 
to smother the 
fire. One gallon 
5) of a solution of 
| carbonate of soda 
| has a fire-extin- 
guishing effect 
equivalent to one 
} hundred gallons 
of water. 

Carbon tetra 
chloride is a very 
efficient fire-ex- 
‘tnguisher, but it 


mediately decided 
to use a solution 


is more expensive 
than the soda. 


‘The farmer may generate enough cur. 
rent to supply his house and barn if 
fortunate ‘enough to. have & stream 
passing through his property 


Harnessing the Power of 
Small Streams 


HEREVER water runs toa lower 
level, there is power. This 
power is not commercialized because 
the total power obtained from each 
stream would not warrant the neces- 
sary investnient in a dam and power 
plant. This can be done only in the 
case of high falls or a stretch of rapids 
where the water takes a large drop in a 
short distance. 
‘This power unit will generate cur- 
rent for domestic use if placed in the 


industr 


temperatures? 


work 


tries. P 


‘Two water-wheels of the undershot 
variety are used; they will drive a 
‘S00-watt generator 


middle of a small stream with a cur- 
rent flow of two or more miles an 
hour. 

‘Two water-wheels of the under- 
shot type are used. ‘These drive a 
‘small 500-watt generator, which is 
capable of supplying about twenty 
25-watt lamps with current. 


Sixty Miles an Hour in a Wind-Car 


HE thrills of an airplane, the safety 

of an automobile, and the economy 
of a motorcycle, all are combined in 
the propeller-driven ear designed by 
Sheldon F, Reese, of Huron, South 
Dakota, In a six-hour endurance test 
this ear ran sixty miles on forty-eight 
cents’ worth of gasoline. 

But two control levers are required. 
‘One spark lever controls the engine, 
while a foot lever controls the brake. 
The motor can be started from the 
seat. The work of repairing is 
greatly simplified and can be 
done without the aid of me- 
chanics. The distribution of 
weight is so devised that the car 
is ensily managed by hand; it 
weighs only 160 pounds. 

‘The air-propelled propeller is 
guarded by a broad metal hoop 
around the tips of the blades. 
‘The motor is fitted with mufflers 
which suppress much noise. 

In winter this little machine is 
as useful as in the summer. Tt 
can be run to the river or the 
Take and there quickly con- 
verted into a complete iceboat 
merely by substituting ice-run- 
ners for wheels. The motor is 


air-cooled, so that there is no danger 
of water in the radiator freezing. 
Equipped as an ieeboat, the machine 
weighs slightly more than 150 pounds 
and its speed varies from four to sixty 
miles an hour on the ice. 

‘The car carries two persons. A 
twin-cylinder engine of six horse- 
power is mounted on the rear axle. 
‘The propeller is made of walnut and 
is eight by twenty-eight inches. 


I: 1ere are the so-called “hot jobs.” 
the industrial health hazards of working under high 


Popular Science Monthly 


Hazards of Heat in Industry 


What are 


United States Public Health Service is undertaking a 
wide investigation. 
»t be exposed to high temperature in some 
haps methods can be devised of protecting 
here they must of necessity be exposed. 
Long exposures to heat lower the general health and may 
and muscular rheumatism, skin disease, and 
hardening of the arteries. Both employer and employee 


Perhaps it may turn out that 


suffer, the one in business and the other 
in earning power and health. 

It is likely that the investigation of 
the United States Public Health Ser- 
vice will show that hot-water and 
steam pipes, boilers and fire-rooms, 
have been improperly placed, or that 
‘steam-operated machinery has been 
placed unnecessarily near boilers. 

Heat can be greatly diminished by 
water-jacketing boilers, by insulating 
glass surfaces with double walls of 
fire-brick, and by kindred devices, 
Big electric fans will keep the air 
moving and make hot rooms more 
comfortable. Burning, radiant heat 
can be screened by wire or loosely 
hanging chains through which the 
workmen ean pass. 


a COMNISTON 


‘The oil circulates through the outer 
‘casing of the furnace before it passes 
{nto the burner 


Warm the Gas Before 
It Burns 


IL vapor and air are mixed. and 
heated before entering the com- 
bustion chamber of this furnace. 

‘The air supply first circulates through 
‘casing arranged about the com- 
‘bustion chamber. ‘This compart- 
ment is kept very hot and the 
air passing through is raised to a 
high temperature. ‘The air leaves 
the compartment and mixes with 
the oil vapor just before it enters 
the combustion chamber. 

‘The pre-heating of the air pre- 
vents cold air from reaching the 
refractory lining of the furnace, Thus 
the heating of the air also results in 
longer furnace life. A small blower 
keeps air circulating through the outer 
casing of the furnace. ‘The oil is also 
fed to the burners under pressure. 


. Steering an Airplane Automatically ~~ 
By Dr. Alfred Gradenwitz 


hragm, which, in a given position, 


‘SING ordinary compasses on 

board airplanes involves a num- 
ber of difficulties, of which the influ- 
ence exerted by iron parts is the most 
serious. This is why the instrument 
designed by Carl Bamberg, called 
a 


covers both beams of light, thus 
leaving both selenium cells in the dari 

‘As the compass bowl is turned around 
its vertical axis (the magnet system re- 
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serves attention. 

As the mech: 
ism of the com- 
pass in the new 
invention need 
not lie in view of 
the pilot, it can 
be installed far 
from all iron parts 
(preferably from 
three to five feet 
behind the rear 
seat in the hull). 
Moreover, there 
is no objection to 
using as strongly 
magnetic and ac- 
cordingly as reli- 
able a compass as 
on board sea vessels, thus increasing 
the accuracy of readings. 

‘The magnet system is, as usual, hung. 
up in a compass bowl filled’ with 
alcohol-water. At the bottom of the 
bowl are two lighting systems, each 
consisting of a small electric inean- 
descent lamp and a set of lenses to 
cast two beams of light through the 
compass liquid. These two beams 
strike two selenium cells, the electrical 
resistance of which drops as they are 
lighted, allowing an electric current to 
pass, and causing the hand to deflect. 

‘Now, each magnet system carries « 


maining in previous positio 
Se a 


¢ 


pointing north-south), one or the other 
of the selenium cells will emerge from 
the shadow of the diaphragm into one 
of the two beams of light, thus causing 
the electrical indicator to deflect to 
the right or left, 

Whenever the compass bowl is 
turned, the amount of the turn can be 
read from the indicator, the deflection 
of the hand being the greater as the 
deflection from the course is greater. 
In fact, by beveling the edge of the 
diaphragm, a gradual increase or de- 
crease of the intensity of illumination 
corresponding to a given rotation 


Fire-Fighting with the Help of Wireless 


_ EE 


~ Arranging the new compass that makes use of selenium 
‘lia, tenses, an Incandescent lamp, and a magnet 


of the compass 
bow), thet an 
increasing or’ de- 
creasing electrical 
resistance of the 
selenium cells, is 
obtained, Any 
airplane or ‘sea- 
plane fitted with 
this arrangement 
can accordingly be 
steered accurately 
in a given direc- 
tion, any deflec- 
tion’ being equiv- 
alent to a rotation 
of the compass 
bowl with regard 
to the magnet 
aystem, In fact, 
the pilot has but 
to operate the vertical rudder to the 
right or left, according as the course 
Indicator is deflected to left or right. 

If now the compass bowl be turned 
through a certain angle, say thirty- 
five degrees, relatively to the longitudi- 
nal axis of the airplane, the pilot has 
only to fly according to the course- 
indicator in order to cause the new 
course to devinte thirty-five degrees 
from the initial direction, one of the 
selenium cells being lighted until it is 
brought back into the shadow of the 
dial diaphragm by turning the 
plane round through the same at 


Sees 
ea 
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have portable equipment 


‘Above: An inspector de- 
Rennining the depth of 
penetration with a small 
Suger At right: This 
shows how the new prep. 
ration penetrates the 
‘wood to 'a depth of 
ich. Many years 
ded to the life of 
‘throughthis proces 


This Preservative Keeps 
Telegraph-Poles Fit 


HE. butt of a telegraph-pole decays 
rapidly unless it has been treated 
with a preservative. The pole butt 


rots away, and with the first severe 
wind-storm down comes the pole. Not 
only does this cause interruptions in 
service, but it also costs the telegraph. 
telephone, and electric companies large 
sums of money, not to mention the 
accidents to human beings and 
animals. 

Chemists searched long for a really 
kood wood preservative. A good pre- 
servative was found, but there re- 
mained the problem of making it 
penetrate the butt of the pole under 
treatment. A mere “skin” penetration 
ig not sufficient, A number of different 
processes have been used, with no 
startling success, 

‘A solution is found for every prob- 
Jem. A new process has been per- 
fected that places absolute control over 
the penetration of preservatives into 
telegraph-pole butts. 

Heretofore, much of the trouble has 
been caused by unequal penetration. 
‘Treated poles often came out of the 
process swith complete penetration on 
‘one side and partial penetration on the 
‘opposite side. The new method brings 
about complete and uniform penetra- 
tion for a distance of from one half to 
‘one inch, 

A pure coal-tar distillate is used 
that prevents the injurious bacteria 
and fungi getting into the wood. ‘The 
preservative is forced into the pores of 
the wood under pressure. 

‘This development may appear some- 
what trivial to the man in the street 
until he learns that this method of pole 
preservation will save more than 
twelve thousand acres of forest a year. 
It will do much toward the conserva- 
tion of our nations! woodlands. 
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truck 
paper rolls. 

A scooplike arrange- 
is placed on the 


front of the 
This slides 
floor. The 
itself under the 


roll, the o} 
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The scoop drops down, pames under 
land hits ie up 


the paper, 


Popular Science Monthy 


Moving Rolls with Electric Trucks 


This truck was made especially to 
handle large, heavy role, of paper 


motor circuit, and the paper is lifted 
clear off the floor and held ready for 
transportation. The gears are shifted, 
and away goes the heavy roll to an- 
other part of the paper-mill or printing- 
plant. 

A half-ton roll of paper may be 
lifted and carried to any part of a plant 
without being touched with the human 
hand. 

‘The lifting scoop is arranged on a 
swivel 40 that the roll may be turned 
and set down on its end, should that 
way be more convenient. 


Plywood—Stronger than Natural Wood 


OOD has always been an inter- 

esting object of study. With the 
advent of the airplane the study hax 
become much more intense. 

The pictures show experts of the 
Forest Products Laboratory, Madison, 
Wisconsin, making « study of veneer 
and plywood. 

Strips of veneer —sheets of wood cut 
from the end or face of a revolving log 

are fastened together, forming the 


plywood, used in the manufacture of en 
rine bases and other parts of airplanes. 

A broad, thin sheet of veneer would 
soon split ‘if required to support any 
great weight. Fasten two or more 
sheets of veneer together, however, 
with the grain of the wood running 
in different directions, and the danger 
of splitting is largely overcome. The 
veneer can also be fastened together 
s0 as to help overcome warping of the 
wood from moisture, 
something to avoid 
in airplanes. 

Tests were made 
with thirty-five dif- 
ferent woods to de- 
velop the best -ply- 
wood for airplanes. 

A report prepared 
by the National Ad- 
visory Committee on 
Aeronautics, at 
Washington, D.tC., 
ought to be read by 
every manufacturer, 
for plywood can be 
tused to make trunks 
andotherreceptacles. 


The strength of the 
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Cut the Hauling Cost by 
Portable Machinery 


ETTING material from one 

J place to another in a short 
time—that is the secret of in- 
dustrial efficiency today. Here is a 
machine that will get coal, stone, or 
other materials from one place to 
another on short order. 

It is a portable belt-conveyor ar- 
ranged to travel on a railroad track. 


A powerful electric motor keeps the 
big belt in motion, Material placed 
on it is conveyed rapidly to its 
destination, where it falls off the 


belt into a chute. When the belt is 
loaded down, it comes to rest on the 
pulleys underneath. 


ranged in a semicir 
accommodate the b 
‘Tons and tons of material may be 


shifted from one place to another in 
fa very short time with this new 
conveyor. The motor is also used 
to move the machine about, 


‘A portable belt-conveyor that will 
tnaterial from one plate to another in 
record time 


Turning Motor-Cars into 
Railroad Trains 


‘AKE the rubber tires off an auto- 

‘mobile, put in their place iron car- 
wheels, and you will have a railway 
motor-ear that will follow the car~ 
tracks just as well as a steam or 
electric locomotive. 

The chief objection raised 
against the use of automobiles for 
railroad work is that an automo- 
bile can't travel backward at a 
high rate of speed. ‘Thus when it 
reaches the end of the line it has to 
be turned around. But if you 
fasten two automobiles back to 
back, you don’t need to worry 
about turning them around. The 
cars take turns acting as trailers 
and, incidentally, accommodate 
twice as many people. 

Such a dual train is shown here- 
with. It will earry fifty passengers 
and will cover about one hundred 
and fifty miles a day. Both cars 
have two pairs of front wheels. 


NEW factor has 
LA. newspaper reportorial work 
revolutionize the whole 


Heretofore horse races, automo- 
bile r nd other events have 


had to be reported to the news- 
papers by telegraph. Now an en- 
terprising London newspaper has 
kone the disciples of Morse one 
better. Recently a horse race took 
place at Ascot in which all England was 
interested. So the editor of this news- 
paper decided to have the race reported 
from an airplane, not_only because it 
would be a distinct novelty to publish 
the story as being aerially reported, but 
also because he thought he could ‘in 


Radio and Airplane Win Newspaper Scoop 


the telegraph. 
ngaged a plane with a pilot and 
wireless operator and sent them out 
to hover over the race-course and 
report what they saw by wirelens direct, 
to the newspaper office. No doubt he 
ot the idea from the work of the re- 
connaissance planes during the war, 
which directed the fire of the gunners 
far back of the lines by wireless. 

‘The aviators were a distinet success. 
‘They were able to follow the race 
around the track, reporting in det 
the position of each at various dis- 
tances, and sending a vivid story such 
as no observer stationed in the grand- 
stand could give them. The plan 
‘was eminently successful. 
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Hammering Water to Drive Machinery 


The startling 


HROW a pebble 

into a pool of 

water. Waves 
ripple out. in every 
direction. These waves 
are power waves; for 
the pebble suddenly 
displaced the water — 
pushed it away. 

This has been 
known for centuries. 
But it has remained 
for a brilliant invent- 
or, Mr. George Con- 
stantinesco, to apply waves 
to the actual driving of ma- 
chinery. His invention must 
be regarded as one of the 
most startling made in our 
time. 

‘The waves in pools dissi- 
pate) their power. «They 
spread out rapidly in all directions. 
But suppose they could.be set up in a 
pipe full of water. “And suppose, 
further, that they were set: up anew 
constantly by some device. That, in 
brief, is the essence of Mr. Constantin 
esco’s invention. 

Mr. Constantinesco's ideas have 
‘been carried out practically in various 
mechanical forms by Mr. Walter 
Haddon and Messrs. W. H. Dorman 


ther end. 


He is carrying the 
piping used for a 
Fock dei 


Tn order that several machines may be driven as they 


new invention of Constantinesco 


and Company, of Staf- 
ford, England, for which 
reason English engineers 
are beginning to speak 
of the “Dorman sys- 
tem.” ‘The accompany- 
ing illustrations show 
these practical appl 

tions so clearly that the 
reader has only to refer 
to them to learn how 
waves of water in pipes 
can drive such machines 
as rock-drills, riveters, 
and motors in general. 

Water, as everybody 
knows, is practically in- 
compressible. But not 
every one knows that it 
ig also slightly elastic. 
Because it is elastic Mr. 
Constantinesco's ideas 
are practical. 

Suppose a water-filled pipe is sealed 
at one end. At the other end is an 
engine, a “generator” of waves. The 
generator has a piston, which strikes 
the water so many blows a minute, 
‘The usual slow-moving piston would 
compress the water elastically through 
the entire length of the pipe, so that it 
would all be under uniform pressure, 

‘This hammer-piston does not act in 


How Power Is Transmitted through Pipes Filled with Water 


‘At one end of a pipe filed with water is a wave generator, 
here shown: at the other end a piece of machinery to be 
driven. The wave generator is simply a device to hammer the 
‘water in the pipe periodically. The hammering sets up power 
‘Waves in the water, and these waves drive the machine at the 


in the article. 


Pressure. 


fare needed, and therefore not necessarily simultaneously, 
“capacities” are introduced. The purpose of these is described 


‘The pips that connects the capacities has an air-release 
valve, and so has every tool or motor driven. If trapped air 
were not released, it would create surges and affect the water 


this way. Each blow sets up a sudden 
impulse. Near the piston the water is 
suddenly compressed. A little time 
lapses before the wave of compression 
is received by the water in the far end 
of the pipe. Hence there is a high- 
pressure zone near the hammer-piston; 
then a low-pressure zone; next a high- 
pressure zone. So high- and low- 
pressure zones alternate, until finally 
the blow is received at the end of the 
pipe. ‘These high-pressure zones co 
respond with the crests of the waves 
formed when a pebble is thrown into 
a pool of water; the low-pressure 
zones with the valleys. At the end of 
a sealed pipe the wave is, of course, 
reflected back again. 

It is evident that the power im- 
pulse that is reflected back in a sealed 
pipe must not interfere with another 
forward impulse set up by a blow of 
the piston, Start a pendulum swinge 
ing, and you can keep it heating with 
the slightest tap of the finger—if the 
tap is timed correctly. Unless the tap 
is applied at just the right instant, the 
pendulum may be stopped, 

‘The wave impulses in the sealed pipe 
act like a pendulum, ‘The blow struck 
by the piston must fall on the water at 
the right instant. Hence, if the blows 
of the piston are timed correctly, the 
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‘The principle by which water is hammered in order to. set 
up power waves to drive machinery is here shown. ‘The 
hhammer takes the form of a piston that has a stroke of less 
than am inch and a diameter of slightly more than an inch and 


electrically of mechanically. The waves travel at the rate of 


2) WAVES MOVING TOAND FRO 
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“How Tools Are Driven by Water Waves Set Up in Pipe 


forty-eight hundred feet second. A generator speed of 
forty revolutions a second gives a wave-length of one hundred 


and twenty feet. 


piston is driven either 
‘being hammered 


= TUBE COMPLETELY FILLED WITH WATER 
'Y. GENERATOR PISTON 


"The maximum premure is usually fifteen hundred pounds 
to the square inch, and the average seven hundred and 
‘fifty pounds. Water in the pipe cannot freese while it ix 


A. HIGH PRESSURE ZONES 
2. Low DITto 


| 


high- and low-pressure waves of the 
reflected impulses will coincide with 
those of the forward impulses. In 
other words, a reflected wave reaches 
the piston again just as a new blow is 
to be struck. If the pipe is sealed at 
the far end, as we have been assuming, 
the power of the waves would be multi- 
plied until finally the pipe would burst. 

But the pipe is not sealed. Instead, 
it is connected with some form of 
motor that is driven by the impulses. 
Still, correct timing of the blows is 
essential. The wave generator (pis- 
ton) and the motor at the other end 
must run in harmony, so the blows 
will be delivered at the right time. 

Tt may be difficult to understand 


why a sudden blow of a hammer piston 
on water should act differently from 
the slow push of an ordinary piston, 
Suppose that you have a row of 
bowling-alley balls in a runway, each 
ball in contact with the next. ‘Then 
suppose that you were to strike the 
first ball a blow. The shock would be 
transmitted to the last ball. Only 
that ball would move; the intermedi 
ate balls would remain practically 
stationary. A power wave has been 
transmitted from the struck ball to 
the last. 

The Dorman wave-power system 
works on this principle. It is more 
convenient and more efficient to 
use a liquid like water, which com- 


on 


pletely fills a pipe, than a series of 
balls or some solid substance, 

Wave power is also transmitted by a 
carpet when you shake it in the right 
way. Pick it up by one corner and 
xive it a quick up-and-down move- 
ment. A wave travels to the outer- 
most edge of the earpet; yet the earpet 
as a whole is not shifted from its posi- 
tion. So it is with the water in the 
pipe of the Dorman system. 

A pipe line ean be branched so as to 
serve a number of machines. Each 
machine is so placed that it receives 
impulses at the right time. The 
‘engineer in his technical parlance says 
that it is stationed at an exact number 
of wave or half-wave lengths in the 


Tine. A motor inserted at the wrong 
place (a quarter or three quarter wave 
Jength) would not work. 


Running Several Machines 


‘Suppose that all these machines are 
not working at once. Does this render 
the whole system worthless? Not at 
all, What is called a “capacity” 
introduced into the main pipe. The 
“eapacity”” is merely a chamber. At 
each blow of the piston the water in 
the capacity chamber is compressed, 
only to expand again between blows. 
It acts, therefore, as a kind of spring 
to absorb the surplus energy and give 
it back between blows. Thus the 
‘wave generator is called upon to per- 
form work equal to the energy utilized 
by the machines actually in opera~ 
tion. 

A typical ten-horsepower generator 
rotates at a speed of twenty-four 


HEN you 
look at ‘the 
bony bat and arm 
below, you think 
they are X-ray pictures, taken by an 
X-ray machine, But that is not so. 
‘The arm, for instance, is a real flesh- 
covered arm immersed in a liquid that 
has certain refractive properties that 
make the flesh invisible. ‘The picture 
was taken with an ordinary camera. 
‘This peculiar liquid that renders 
things invisible, or rather transparent, 
was invented Ly Dr. J. H. Stean, 
of Worcester, Massachusetts, What 
happens? The liquid has the same in- 


hundred revolutions a minute, which 
means that forty wave impulses are 
set up each second. That the piston 
is really a kind of hammer is shown by 
the fact that it has a stroke of only 
29/32 of an inch, and a diameter of 
slightly more than 1 9/16 inches. 
Although in field plants it is simple 
enough to take a branch at a point that 
will bring a rock-drill to within a 
multiple of an exact wave or half-w 
length from the generator, in factories 
and buildings, where space is of impor- 
tance, surplus lengths of piping might 
be inconvenient. A sample device 
known as a condenser is therefore used. 
It consists of a short cylinder of a 
larger diameter than the pipe, which is, 
inserted in the main at any point de- 
sired. In this eylinder is a free piston, 
upon one side of which the waves 
strike and whieh in turn passes on the 
impulse to the water on the other side 
of it. Normally the piston is main- 


How to Become Transparent 


A peculiar liquid that renders flesh invisible 


dex of refraction as the flesh. By this 
we mean that the light rays passing 
through the liquid are not bent, or re- 
fracted, when they pass through the 
flesh of the arm. Thus the flesh be- 
comes invisible. 

‘To further illustrate this, take for 
example a glass tube. When you hold 
it in the air it is plainly seen, since the 
light rays passing through the at- 
mosphere are bent on entering it. 
If you place that glass tube in water 
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tained centrally in the eylinder by a 
spring on each side. From this cylin- 
der a branch is led to 2 machine, and 
as the cylinder serves as a “capacity,” 
it may be inserted in the pipe main 
when necessary. 


Water the Sole Requisite 


The importance of this apparently 
small detail cannot be exaggerated. 
It makes it possible to place a motor 
‘anywhere—even in close proximity to 
the generator—so that wave-power 
transmission is not limited to long dis 
tances. 

Not the least astonishing feature is 
that water can be drawn off at one end 
of a pipe main and replenished at the 
generator end while the plant is at 
work, without affecting the efficiency 
of the wave transmission, Thus water 
for rock-drills is taken from the pipe 


it will not be near- 
ly 80 distinet as 
when in the air, 
‘The index of re- 
fraction of water is almost the same ax 
that of glass; thus the rays are bent 
very slightly when they pass from the 
water to the glass, 

Different parts of an animal's body 
have different indices of refraction, 
but it is possible to make any part 
disappear by submerging the animal 
in the proper liquid. A good mixture 
for making flesh invisible is three parts 
of salicylic methyl ester and one part 
of benzyl benzoate. 


© temone View Goma 
‘This arm was in a liquid with the 
same index of refraction as flesh 


April, 1921 


“Dynamite Wilson” Jumps from the Clouds 


Four miles he dropped, held up 
only by a little silk parachute 


OW does it feel to step out into 

‘space about four miles above the 
surface of the earth with a small silk 
parachute that is not guaranteed to 
open in the thin atmosphere existing 
at that altitude? Only one man in the 
world at the present writing has had 
this remarkable experience. He is 
Second Lieutenant John H. Wilson, of 
the United States Air Service, member 
of the 96th Aero Squadron, better 
known by his army name of “Dyna- 
mite” Wilson, 
Lieutenant Wilson obtained 
jermission to make a parachute 
sap from twenty thousand feet. 
‘t 4 P.M. on the seventh of last 
June, after spending half the day 
ting and folding his 
he started up in a 
D. H. 4B bombing-plane piloted 
by Lieutenant Delmar Dunton. 
‘They climbed in circles for about 
ain hour until the instruments 
registered higher than twenty 
thousand feet, 

Tt was a hot Texas day below, 
but at that altitude it was freez- 
ing cold. Lieutenant | Wilson 
stood on’ the edge of his seat 
shivering with cold, and when 
the pilot slowed down the motor 
alittle, he made a powerful leap 
backward and cleared the wires 
of the ship. 


Like a Rock He Dropped 


According to his statement, he 
dropped like a rock through the cold, 
rare atmosphere, at the same time 
pulling the release mechanism of the 
parachute. After an unusually long 
time, and as he was about to pull the 
release of his second or emergency 
parachute, which was carried to be 
opened near the ground to further 
break the fall, the wind caught the 
folds of silk and brought the lieutenant 
up with a heavy jerk. The 
threads held! Tt had been 
doubtful whether the ma- 
terial would stand the 
strain of the check 
after so much momen- 
tum had been gained, 

In the first few mi 
utes after the para- 
chute opened, Lieu- 
tenant Wilson could 
feel no apparent mo- 
tionineither direction. 


By Lieutenant C. P. McDarment 


Freezing gales in the thin 
mosphere" tomed | Lieutenant 
Wilson about like chaff. ‘Some. 


az times he spun on the edge of 
the vortex. of a mighty, whirl- 
| wind into which he would drop 


him many miles at great 
speed; then another gale, 
blowing in the opposite direc 
tion, caught him and blew 
him'back as rapidly. 
‘The winds appeared to be 
| inaturmoil. ‘The parachute 
was banged around at all 
angles, It was even turned 
‘over s0 that it “looped.” 
Sometimes he would find 
himself spinning on the edge 
of the vortex of a mighty 
celestial whirlwind into which he would 
presently fall like lead for hundreds of feet. 


Only Seventeen Minutes! 


At last, suffering from nausea, he reached 
thé:steadier winds around five thousand 
feet. At three hundred feet he opened the 
second parachute, and began working 
toward a clear field, in which he mac 
landing. It took just seventeen minutes 
to make the descent, "They were extra 
Jong minutes,” says Wilson, 

After checking up the self-registering 

instruments that were car- 
ried aloft sealed, it was found 
that the exact ‘altitude was 
19,861 feet. This was a few 
feet less than was intended, 
but it broke the world’s 
record by more than a mil 
‘The extra mile was the mile 
in doubt. It had been ques- 
tioned whether a parachute 
would open at that altitude. 

Except for a nausea that 
soon wore off, the lieutenant 


He seemed to be sus- Lieutenant John Wilton, who at a height of four miles did not suffer phyeically, 
pended motionless in mid- stepped overboard from an airplane into space. Before “Why did you take two 
air, But not for long. eee eet eee ee eee parachutes?” asked someone. 
Suddenly a gale of wind Ming fir. dangerona adiventures of this kind, Ma fiends With a twinkle One 


caught him and carried call him "Dynamite Johany” 


might have worn out,” 


‘The bricks made of cinders are smooth-faced and 
Porous Thirty-seven thousand of these bricks cam 
Tamed out under pressure in one day 


Houses Built of Cinders 


HAT becomes of 

the ashes and cin- 
ders that every morning 
you shake out of your 
grate or furnace? What 
becomes of the piles of 
slag accumulated in the 
vicinity of iron or steel 
works? ‘These and other 
waste materials can be 
turned into valuable 
building material if a 


plan that “has been Here is a house finished with concrete 
started abroad is fol- over the outside of the cindermade 
lowed. bricks 


During the shortage 
in building material it 

was discovered in Europe that waste, 
such as cinders, slag, lime, and coal, from 
which the gas has been extracted, ean be 
pulverized and compressed into bricks. 
Combined with certain hardening sub- 
stances, they furnish excellent six-pound 
bricks, smooth-faced and porous. 

‘The bricks from waste can be made 
rapidly, the product of one plant being 
more than thirty-seven thousand bricks 
aday. When one considers the amount 
‘of waste accumulated around gasworks, 
furnaces, and other industries, the value 
of the waste utilized in making bricks 
can be realized, 


Making a Trailer of 
the Airplane 


ERE is a miniature airplane that 

can be towed through crowded 
city streets without interfering with 
traffic. The airplane is designed to be 
folded down rapidly as well as to be 
quickly made ready for flying. 

When folding down the airplane for 
transport, a wooden stay pressing 
agamst the keel pin is loosened, after 
which the horizontal rudder is swung 
upward. By turning a handle at the 
top of the tightening tower, the cables 
of the supporting planes are loosened, 
allowing the planes to be removed. 
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Two Bubbles at One Blow 


IPES for bub- 

ble-blowing are 
nowspecially made 
One of those shown 
herewith is so con- 
structed that it 
will blow two bub- 
bles at the same 
time. Instead of 
being bowl-shaped, 
the end of the pipe 
fs shaped like a 
tea-strainer. When 
you wet the end 
with  soap-water 
and blow, one bub- 
ble will come out 
of the top and an- 
other out of the 
bottom, 


But there is another blower 
that eliminates even the bowl 


of soapsuds, It 
open at both ends, 


prep 


end you fit a specially 
red tablet of 
soap which has a hole 
in the middle. 


tube, 
Tn one 


In our youth we were glad to 
hhave w penny clay pipe for 
bbubble-blowing; the moder 
child demands a pipe that 
blows two bubbles 


You 


blow through the other end. All you need do to pro- 
duce a bubbie is wet the tablet of soa When one 
tablet wears out, you insert another, 

‘The tablets ure made so that they will expand 
after they have been inserted, and fit tightly. First 
the right kind of soap is made; then it is artificially 
dried and broken up; next it is combined with pow- 
dered sugar and olive-oil soap containing caustic soda, 


You do not have to remember 
raines at conventions where the 
clegates wear these badges 


cy 


Wear a Badge and 
Save Introductions 


“T DON’T remember your name,” 
you stammer, as you try to intro- 
duce two fellow delegates at the con- 
vention you are attending. ‘The man 
mumbles his name; you don't like to 
ask him to repeat it and you continue 
to talk, not knowing to whom you are 
talking. Should you meet again, you 
would have to repeat the process. 
Would it not be better if each delegate 
wore some sort of identification tag? 
Introductions would then be unneces- 
Strangers attending conventions will 
find it easy to get acquainted with one 
another if they wear the identification 
hhadge shown in the photograph. 


When the wings are folded back, they will not exceed the width of a 
motor-car's chassis. A strot ie inecrted into a clip at the rear of the motor 


spring b988 


Road-Builders Make Use 
of the Turntable 


ERE is the idea of an ingenious 

contractor. Like all other con- 
tractora who undertake to build Jong 
stretches of concrete road, he was con- 
fronted with the transportation prob- 
Jem, particularly that of turning his 
trucks about after they had deposited 
their load of wet conerete 


‘The road was only eighteen feet 
wide. Even his little trucks could not 
make this sharp turn without eon- 
ble trouble and Joss of time 
me the idea of a turntable 

‘The turntable was made and 
brought to the scene tion. It 
worked like a charm, The care were 
placed, two husky men gave them a 
twist, and they were off after another 
load.’ Congestion was prevented and 
the work was speeded up. A small 
tractor is kept on hand to pull the 


turntable forward as the road grows. 


‘Turning a truck around in « hurry. With a road 
turning, a turntable is used 


too narrow for 


Shave with Revolving Blade 


‘OW there appears a razor whose 

blade is circular and made to 
revolve by means of a spring inside the 
handle. The blade is protected by a 
guard that rests against the face and 
kkeepa the skin taut. 

‘As you draw the razor across your 
face, the revolving blade is given a 
double motion. Thus it euts each hair 
diagonally. 

The jerking and pulling caused by 
the straight razor stroke is eliminated 
when the circular blade is used, and 
there is no skin soreness afterward. 
You can work rapidly with the new 
razor and “once over" should be 
enough. 

Compare the act of shaving with 
that of cutting bread, and you will see 
the merits of this razor blade. When 
you cut bread. you move the knife 
downward and dingonally at the same 
time; that’s how you get a clean edge. 
But should you try to cut a slice by 
downward pressure alone the bread 
would resist and the edge eut would be 
ragged. 


‘A load of copra is 
‘ticked into a big pipe 
from the sbip and 

into ‘bex-cars 


The sir pipe 


away’ top 


waiting ‘on a side 
track near by 


Unloading Ships by Air 


HE old hand shovel is losing its place in industry. 
‘The endless belt-conveyor and the compressed-air 


He is shaving with the 
revolving razor. It has 
Sdouble motion, insuring 
‘smooth, quick shave 


‘The revolving blade is 
actuated by a spring 
fide the Randle, and ts 
protected by a) guard 
that rests on the face 
‘and keeps the skin taut 


system are fast replacing the back- 
breaking shovel. Now they are 
using compressed air to unload ships 
at Oakland, California, 

vveral big, pipes are brought. on 
ship, the heavy compressors 
started and the load begins to 
move shoreward at a lively rate, Tt 
is lifted high in the air, shot over the 
id building into 
je siding. ‘The ears 
y as fast as they are 


are pulled 
loaded 

‘The pictures show copra being 
sucked into the big air-pipe. It is 
the duty of the two men in the lower 
picture to guide the pipe and keep 
the material 
loose, so that the 
pipecan pick it 
up and whisk it 
away to the 
waiting ears, 

‘Air under pres- 
sure travels very 
fast, in some 
ceases even reach 
ing a speed of 
several miles a 
minute. 
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Do It with Tools and Machines 
to Get the Most Efficient Results 


Keeping Up with the March of Science 


Facts for the man who wants to know 


This Glass Is Half Lead 


JKCRAYS cannot pase through, ead. 
They do, however, pass through 
ordinary gluss with perfect ease. The 
early X-ray tubes viere made of ordinary 
lass. As a result, many people received 
burns by exposure to the rays, which are 
‘tissue-destroying. 

‘The new Coolidge X-ray tubes are made 
with a glass that contains considerably 
‘over sixty per cent (by weight) of lead. 
‘The gluse is fully transparent, but slightly 
dark’ in color. It is almost opaque to 
X-rays and a person may stand near the 
tube while it is operating, with little fear 
fof being burned. A small window of 
ordinary glass allows the rays to escape 
from the tube. 


Screws Made of Beef Bones 


WIEN the front and rear joint end of 
beef bones ure cut off und the long 
straight portions of the bones are boiled to 
remove the marrow und animal tissues, 
‘they become suitable material from 
which ean be made the most remarkable 

Modern surgery ean make such wonder- 
ful repairs in broken buman bones that no. 
‘truce of a fracture is left. The broken ends 
fof bone are sometimes spliced and jointed 
as a carpenter would fit together two 
pieces of a plank. It is here that bone 
verews are used. ‘The strips of beef bone 
fare cut roughly to the diameter of the 
serews and arc put into a Iathe-cbuek, and 
with a high-speed tool used for cutting 
brass, are roughed out. They are then 
sined for threading. 


Both Heater and Fan 


MALL electrical heaters have been com- 

bined with electric fans for household 
purpoaes, ‘The heater is attached to the 
wire guard of the fan and when they are 
both in operation, the fan blows the warm 
tir about the room, In this way heat may 
bbe distributed more quickly and the tem- 
perature of the room will be more uniform. 

In the bat weather, when the heater is 
not needed, it may be detached so that the 
fan may be used alone. 


Matches of Iron 


PN 1808 a new metallic element was dis 

covered and named in honor of the 
planetoid “Ceres,” which was discovered 
Jn the same year. This rare earth metal is 
called “cerium” and it resembles iron in 
luster and color, but is soft, tough, and 
‘malleable. 

The gas-mantle industry, founded by 
‘Auer von Welsbach. produces cerium in its 
‘waste produets, and from the cerium, 
alloyed with iron, # new kind of mateh has 


‘By turning the little 
Wheel of the fighter, a spark ignites an 
aleohol wick. The iron mateb, which takes 
the place of & whole box of matches is safe 

‘These pyrophorie matches were used in 
the trenches during the war. They promise 
fobecome » popular substitute for wooden 
matches. 


Do You Want More Food? 


TF.3.28 82 Zou ressoms should be scien 
tifically sound. 

‘A man’s energy expenditure in his work 
is a measure of the food he needs. A 
calorie is taken as the unit; it is the heat 
required to raise 2.2 pounds of water from 
15 degrees to 16 degrees C. The number of 
calories in x food mass may be measured by 
burning it in steel chamber known as a 
calorimeter. 

‘The sedentary worker requires about 
400 to 600 calories. The heavy worker 
may need 2000 calories. In addition, 
there is an internal expenditure for the 
average man of 1700 ealories. 

For two cents you can purchase about 
100 calories of cheese, 200 of sugar, und 400 
of bread. For « family the figures mount 
bib, 


Are Potatoes Too Dear? 


‘OW much does it cust to get potatoes 
from the farmer to the final con- 
sumer? The eest is not known. Estimates 
have heen made from time to time, but 
they were—just estimates, It is only 
recently that the Department of Agricul 
ture has decided to get facts 
‘A committee aus been formed to find the 
coat of bringing potatoes from the field to 
the table. It is a bigger problem than most 
people think, Wages, transportation, 
waste, storage, crating, ete., enter into the 
ealeulation. 


Tooth Solvents for Dentists 


[OOKS it al the joy oti 
‘to leave the dentist: 
be able to use bis best i 
ture mueh longer. 

Instead of boring out teeth in the usual 
painful way. he will use 

‘This is an acid of organie derivation that 
will dissolve the decayed portions of a 
cavity. Simply by dipping a tiny swab in 
the liquid and applying it to the surfaces 
to he removed, botly dentine and enamel 
can be painiesly taken out 

It has been estimated that this advance 
‘will reduce the cost of dentistey something 
Hike fifteen per cent. Who can estimate the 
number o; persons who will now cheerfully 
submit to dental work? 


o 


Wealthiest and Biggest 


“THERE are now nearly six alion poo- 
ple in the eity of New Yori, and it is 
the largest center of population on the 
lobe. It is growing faster than London 
At the rate of neariy two to one: London 
doubles its population every thirty years 
and New York every eighteen years. 

New York's cash balance demands a 
sum of more than thirty million dollars, 
and it is the wealthiest city: in the world, 
In fact, its total assessed value is greater 
tha li of the, United States went of the 

ippi, and its income exceeds that of 
mrp tyelitoy 

‘Bvery nineteenth American lives in New 
York city, and one tenth of all manu 
factured products is made there, 

"There are twice us many theaters in New 
York, "and vires Umea many’ hotele ae 
are in London. 


Glass that Heat Can’t Break 


ORDINARY glass is very sensitive to 
temperature changes of a sudden 
nature, A drop of water on a hot lamp- 
chimney is very apt. to set up strains that 
‘will result in instant fracture, 

‘A glass is now manufactured that is ab- 
solutely immune from sudden temperature 
changes. Two semi-metallic substances 
‘enter into its composition that have differ~ 
ent points of expansibility, A tube is 
made from each of the two glastes, The 
tubes are then placed one within the other 
and fused topetber. Avery rugged gla 
results. 


A Tribe that Eats Its Dead 


DURING s recent expedition into Aft 
into the country lying west and nor 
of Lake Victoria Nyanta, John Roscoe, 
lecturer of Cambridge University, made 
some interesting discoveries. He found 
some tribes who ate their dead, no matter 
what the disease that took them off. Even 
lipox vietims were not considered un- 
wholesome, consequently this particular 
tribe was one of the unbealthiest in the 
country. 


The Ghost of a Ghost 


GEVERAL telephone or telegraph mes 
sages can be sent on the same wire, 
‘This is called use of a 


with. ‘Thus we have the phantom of some- 


thing that is really non-existent: 
ghost of a ghost! 

For incoming messages the system is to 
bave several receivers, each of which ean 
be “tuned” to a separate wave length 
‘agreeing with that of the sender. 

‘Outgoing radiations, however, require 


the 


‘reat application of energy to the antenne. 
Difficulty of duplication has always been 
that only a destructive conflict is set up by 
applying more than one source of oscilla- 
tion. 

‘There is now being developed a series of 
inductively, connected electric “vibrators” 
‘that will make it possible to send as many 
fas one hundred long-distance messages 
from the same radio set 


Oil from Earth and Sand 


IL-GUSHERS flood the surrounding 

‘ground with oil. It forms small lakes 
and pools and it is taken from these and 
placed in barrels. When the oil is allowed 
to stand for a great length of time, some 
of it soaks into the ground. 

Experts from the Bureau of Mines have 
been considering the advisiblity of recover 
ing this wasted oll from old oil-producing 
rections. From data collected, it is esti- 
‘mated that 2,359,100 barrels of oil, valued 
‘at more than $3,500,000, could be obtained 
from the oilaturated sand and earth 
about old oil-wells 


Timber Preserved by Damp 


OAK timber wit last for centuries when 
itis buried in water or wet sand. Oak 
piles that were constructed for Roman 
bridges nearly two thousand years ago 
hhave been found intaet. In a gold-mine in 
Australia, at a depth of three hundred feet, 
pleces of oak perfectly preserved and hav- 
ing the appearance of having been sawed 
by man were found recently. The timber 
‘i in the site of an ancient river-bed. 

‘The tough fibers of the wood evidently 
are strengthened and preserved by the 
moisture they absorb. Many other kinds 
of timber would rot in water, and thus 
would soon be loxt. 


The Tipl 


HE metal tip comes off a shoelace 

invariably when one is in a hurry. 
Why not get rid of the motal tip entirely? 
‘That is done in a new invention brought 
out by Dr. Bibard of Paris. His lace is 
made entirely of silk, the end twisted so 
tightly that no metal tip is required. To 
accomplish this, a special machine had to 
be constructed. ‘The machine winds the 
silk thread tightly around the end of the 
lace, making a tip that is as serviceable as 
‘one of metal. It will not come off. 


Shoelace 


Longer Wires of Aluminum 


LUMINUM wire is used on high- 
tension electrical transmission lines 
Decause itis light in weight and offers com- 
paratively little resistance. It is cheaper 
than copper and being lighter, longer spans 
between the poles is possible.” ‘This means 
fewer poles and a consequent smaller in- 
vestment for a long-distance power line. 
‘Still longer spana with aluminum wire 
will be made with the new steel reenforced 
aluminum wire that is now manufactured. 


Doctoring Sailors by Radio 


HE Seamen's Church Institute of New 

York has established a radio service to 
aid in the treatment of men who become 
dangerously ill aboard vessels that do not 
‘earry physicians, 

A powerful radiophone outfit will be 
stalled and the physician on duty will give 
verbal directions to the first-aid man 
aboard the ship. 

The request from the ship will be re- 
ceived in code, since freight vessels have 
not as yet been provided with radiophone 
‘equipment. However, the ordinary radio 
receiving outfit is sensitive to radio voice 
transmission and the answer to the distress 
call ean be made verbally, thereby saving 

and insuring greater accuracy. 


One Assistant: $225,000 


“THAT'S what New York state paid last 
year. But the assistant wasn't s human 
being. It was a tiny piece of radium, 

Radium shoots out particles of matter 
at velocities up Yo 160,000 miles a second. 
‘This violent discharge is used to destroy 
or dissolve the diseased tissue of cancers 
and tumors. 

A single ounce of radium contains suff- 
cient total power to lift ten thousand tons 

mile from the earth. A lump the size of 
aan automobile could operate an ocean liner 
continuously back and forth across the 
‘Atlantic for two thousand years 

If a ton of radium could be collected in 
one spot it would be impossible to approach 
within six fect of the mass without instant, 
and agonizing death. 


When Is; Current “‘On’’? 


T is difficult to tell when the current is 

turned on oF off in the ease of flatirons, 
percolators, and other electrically heated 
devices. 

‘An ingenious inventor has produced x 
device that will indicate whether oF not the 
current is on of off. When the current is 
turned on, a small electro-magnet, which 
is connected in series with the device 
operated, is excited. This draws down a 
small armature, which is connected with a 
pointer on the outside. 

The pointer reads “On” when the magnet 
fs excited and “Of” when the current is 
not flowing. 


Where Did Life Originate? 


HERE and when and how did life as 
we know it on our planet, the earth, 
originate? 

‘These problems have occupied the minds 
of the greatest thinkers, the scientists of 
all ages; but a definite answer to the 
‘question cannot yet be given 

‘Some modern stientists believe in the 
possibility of biogenesis or autogenesis, and 
defend the theory that life originated at an 
early period in the geological history of our 
planet in a manner not yet explained; that 
all organic life developed by slow steps from 
the original protoplasm; that at first the 
simplest one-cell organisms were formed, 


FPopuiar Sevence Mon 
which in the course of evolution developed 
into higher and more complicated organic 
complexes. 

Other scientists refuse to accept the 

theory of the spontaneous arigin of life on 
our planet, and maintain that the germs of 
life were carried here from other worlds, 
together with the cosmic dust that is known 
to be deposited on our planet at different 
times. 
‘hey do not explain how life could have 
originated on some other planet while, in 
their opinion, it would have been impossible 
for it to originate on the earth. Svante Ar- 
rhenius has pointed out ti spores of 
bacteria are so small that itis quite possible 
‘that they may be carried from one planet 
to another. In twenty days they could 
cover the distance from Mars to the earth, 
in fourteen months from Neptune, and ia 
nine thousand years they could reach 
Alpha Centauri, the sun nearest to our 
solar system, 

But granting, for the sake of the argue 
ment, that these spores could be trans 
ported through space and eould endure the 
terrific cold prevailing in the interplane- 
tary space—273 degrees, or absolute zero, 
and would not be destroyed by the total 
absence of moisture and the effect of the 
ultra-violet rays, the theory still seems to 
stand on a doubtful basis. It is extremely 
doubtful that the germs of, organisms, 
specialized in their structure to fit a Limited 
ange of conditions, eoutd gain a foothold 
and continue to live under conditions 
‘that probably are entirely different from 
those on the planet from which they 
came. 


Shocks Restored His Sight 


UNE, Enlist solder, who ad boon 
blinded’ ut. the battle of Ypres, re: 
covered hh sight by nervous shocks. 

The first thing that startled him was 
‘eat that jumped acrons his bed in the hoe: 
pital. After this"ineident, he found that 
he was able to see slightly with his lft eye, 
A few days later, he accidentally. walked 
into the ‘Thames. The second nervous 
shock partly restored the eight of his right 
oe, 

‘The physicians of the hospital were 
amazed. ‘They decided to give the man 
seetrical shocks from an induction coll, 
‘After several treatments, the man could 
‘ce perfectly. 


Trapping Air in Food 


AERATION is the process of entangling 
air with food. For instance, when & 
housewife beats the white of eggs, she 
mixes up a certain amount of alr ‘with 
them that makes them foxmy and futty, 
‘The same thing happens to ream when it 
is whipped. 

A little electrically driven machine haa 
been invented for the perfect aeration of 
food. 

‘A hollow shaft bent slightly at, the 

‘attached to a motor-shalt. This 
in the food to be aerated. As it 

ifugal force causes it to 
off into the foodstul. This 
Keeps a stream of air passing down the 
shaft into the food. 


Housekeeping Made Easy 
It’s the little things that count in the home 


This jardiniere has an 
inner wall, the space be- 


This realistic tle Chik 
‘eve figure earries his lan- 
tem, not for light, but to 


‘burn incense in. ‘The in- ‘A centerpiece for the breakfast-table that is use- tween It and the outer one 
fcense comes in powder ful us well as ornamental. It comprises candle Baer senl to soe water 
: lamps, a percolator, and a toaster ee of 


Tubes in siphon sha 
Carry. the water to. the 
rowing plant 


shaped pastil 
pleasantly pune 


hydra 
creating @ voeuum, 1 bs easy to suce 
‘out water from.’ wash-toller ‘or ‘tub 


nokdering cigars can cake 
widious “noses ver) ut 
mfortable. This sok: 


e's tray comtaine «tube 
ae ants out the Nght ex 
pedelonaly land exlortesly 


A gow! housekeeper is A kettle handle hax been 
known by the abinines of Invented for protes 
her ntove. A sray to ella hand. Ie car 


fs ahield 
se collecting there wide enough to save the 
‘burn it off with hhandeven if the tid should 


Combining a knife and 
fori in one, this imple- 
‘be used with 


~ 


Forerunner of the Sextant— 
the Astrolabe 


HE great-grandfather of the 
equatorial telescope is the as- 
trolabe, literally a. “star-take 
With it the Arabs took the posi- 
tions of the stars, the height of 
mountains, and the latitude of a 
place, ‘They also found the alti- 
‘tude of the sun, the moon, and the 
stars with the astrolabe. 
Tt consists of a disk whose mar- 
ijn is engraved with the divisions 
circle, and around which a 


Do Knurling with This 
New Tool 


2208 know what a knurling- 
tool is? The handle of your 
safety razor is knurled—fine lines 
are cut into its surface. This is 
done with a knurling-tool. 

‘The ordinary knurling-tool is 
capable of making only knurled 
lines with one degree of fineness. 
‘This tool will produce several lines 
of different depth by simply turnin 
‘the holder around so that a differ- 


Printer, or hghter” ls rotated, 

When the pointer is sighted at one 
star and then at another, the angular 
distance in the sky between these stars 
ean be found roughly. 


Cleaning Castings with Sand 


N ingenious machine is used to clean 

eastings by blowing und on them. 
Ordinary sand is a real abrasive substance. 
‘We realize this when we think of sandpaper 
and its cutting power. 

Don't think that the sand is blown on 
the eastings gently. Not by any means. 
A terrific pressure is used. Compressed air 
pleks up the sand and carries it to the 
castings in the big steel barrel, where it is 
‘lung against them with great force 

‘The sand and air are admitted to the 
barrel through the pipes. The rough east- 
{ings are tossed about within the barrel, so 
that the sand will reach all parts. The 
‘metal is clean and bright when taken out. 


Dangerous Sledding in 
Switzerland 


WHY to 20 many people ro to Switzer- 
land for the winter sporte? For 
many years it has been the playground of 
Europe, but every year more and more 
Americans are finding it to their liking 
because the steep mountain slopes there 
are aure to be covered with snow for the 
‘greater part of the winter. 

Tn the picture above you see a sled 
taking one of the sharp turns on the post- 
road near Davos. This road is the finest 
natural run in Switzerland. The curves, as 
you see, are banked at very sharp angles. 
Great skill in handling a sled is necessary 
in order to steer it safely past these curves 
‘The sled shown in our illustration is travel- 
ing at an angle of at least sixty degrees. 

‘Why don’t the riders fall off? For the 
same reason that milk will not spill out of 
1 pail when you swing it rapidly in a circle 

centrifugal force. 


into position. 

‘The knurling-wheels are made of very 
hard steel, As they rotate against’ the 
piece to be knurled, they sink into ite 
surface. 


Two Cuts at One Time 


SUCH,» milling machine as the one 
printed below is really taking the place 
ofa planer. tis surfacing the entire side of 
1 large automobile crankcase in a single 
cat. 

Not only is it doing this, but it is also 
surfacing the bottom, since two large 
cutters are at work. ‘One revolves in a 
horizontal plane and one in a vertical 
plane. 

‘The vertical cutter can be seen at the 
left of the picture. 

‘Many hours are saved on this operation 
by the use of these large milling cutters, 
time-saving that was not powible a few 
years ago. 


© tevin Galtowny 


i Ded sting 


Red Lights for Safety Islands 
RED | 


means da 
most. pe reckless automo- 
bile drivers—will heed it. In 
red light has been placed a 
each “safety Island” in San Francinco, 
ahown in the picture above. Several 
dents had occurred in these 
safe spots, and pla 
islands are hard to see at nig 


the end 


ut one more instance of the o 
that “one man's m 
olson.” 
Tha ved tights that now da 
fare on the regular street-light cireult, and 


i when the stree 


‘as a result go on 
hits do, ‘A notable decrease in a 
justified thelr instalment 


It Cute 


Di x2 ever draw pictures with 

pantograph when you were youn, 
‘Well, this oxyhydrogen torch cuts duplicate 
metal parts in the same way. 

‘A drawing of the part to be cut is first 
made to the proper seale and placed on the 
tracing-table of the machine. In place of 
the pencil, the pantograph carries an oxy- 
hydrogen torch, which spits forth a hissing, 
narrow flame that cuta through a piece of 
fiveineh plate just as a hot table-knife 

nks through butter. A. small motor 
operates the device automat 
hhas been adjusted. 


9 It Traces 


‘Aaa labor- and money-saving device, this 
machine is a hard one to beat. It saves 
hours of time on a single job, It will eut 


through metal several inches in thickness 
th perfect accuracy 


The Vacuum Bottle in 


the 


"HE vacuum bottle that you take with 

you on pleasure trips will also serve you 
well if there is serious illness in the family. 

Everybody knows how difficult it is to 
keep a flaxseed poultice—for example— 
hot for any length of time. The vacuum 
bottle will enable you to maintain the 
proper temperature of a wet dressing of any 
kind. 

The bottle is tied upside down to the 
bedpost and a rubber tube is attached to 
the opening. The liquid at the proper 
temperature flows down the tube to the 
compress attacked to the tube. A spring 
letter-clip, clamped on the tube near the 
‘compress end, regulates the flow. 

If the patient is not entirely helpless, 
this transformation of the vacuum bottle 
fr re to husinens, as it were, will 

‘enable the usually 
busy attendant to 
be about other 
household matters, 


ick-Room 


n 


Piano Wire Helps Astronomy 


INE wires placed across the lens of 
Harvard observatory telescope and 
forming screen are there for » purpose, 


‘The screen forms a diffractio 


ing 


rating over 
nt sizes and 
image of & 


Tt is possible to compute the amount of 
light that forms these images, and to derive 
from the results the relative photographie 
brightness of the stars, By comparing 
these with fainter stars, it is possible to 

the ‘of magnitudes from th 


to fainter and fainter 
tudes are desired, 


Pumping Air into the Lungs 


Fa man falls into the river and is dragged 

out apparently lifeless, or if he comes in 
contact with a live wire and is apparently 
dead from shock, there is just one thing to 
do quickly. Get hie lungs back to the 
‘business of breathing. 

‘There are various ways of aceomplishing 
the result. A hat 
been invented to restore automatically the 
respiration. Try taking forced deep 
breaths for about three minutes and your 
lungs become tired. For forty or eighty 
seconds you may have no desire to breathe. 
‘This fact has been utilized in measuring the 
volume of air involved in the experiments 
tending to produce the best results. 

‘When the “breathing” mechanism is in a 
state of complete collapse, only outside 
mechanieal means will bring about a nor= 
mal condition, 


Feed Coal to the Fire in Bags 


ERE'S a new way to 
fires burning’ in fi 

the usual shoveling noise 
your coal into paper bags, sore day when 
you've nothing else to do, Then, whe 
uests arrive and you wish to 


quietly place one of your bags of coal on 
the grate—no noise, no dirt 

‘The bag burns and releases the ¢ 
which then spreads over the grate auto- 
matically 

‘This is a very good household hint, to be 
‘pissed on to the housewife 


Cleaning Streets with a 


‘Three-Wheeler”” 


LEAN treets help to make healthy 

cities. ‘This little three-wheeled truck 
with ity revolving brush will help to 
make it easier to scrub and brush off 
pavements. 

‘The power is transmitted to the single 
wheol in the rear of the truck by a fifteen- 
horsepower motor located under the hood. 
‘The revolving brush obtains ita power from 
tthe same source, and it is connected to the 
gear-box by a shaft with universal joints. 
‘The little truck ean turn in a very small 

which is necessary when itis at work: 
‘on narrow streets. 

A decided advantage of this efficient 
little machine is that the sweeping brush 
‘ean be very quickly changed and a scraper, 
@ aqueegee, or a snow-plow pat in its 
place, thus making it adaptable forall kinds 
of weather. 


Up Goes the League of Nations’ 
Radio Tower 


RADIO tower, two hundred fect 
high, put up in fourteen days! 

‘This happened at Geneva, where the 
members of the League of Nations had 
their first meeting. ‘The engineers arrived 
‘on the scene, and this steel arm started to 
shoot into the air at the rate of fourteen 
feet a day. 

‘When the first day of the League's work 
was finished, the world was informed of the 
transactions by radio. A powerful portable 
equipment was set up at the base of the 
tower, and this flashed the news broadcast. 

Thirty years ago it would have been 
necessary to stretch miles and miles of 
telegraph wire, and it would have taken 
the world hours to learn the newa where it 
now takes minutes. 


Ice-Bags from Old Inner Tubes 


[CE-BAGS relieve the feverish pationt, 
but they are not large enough to cool 
his entire body. An old inner tube will do 
a much better j 
You cut the tube at the place where the 
Ive in located. Remove the valve, tie 
fone end of the tube tightly, and fill the 


tube with fee. Then tle the other end, and 
you will have a long narrow iee-bag that 
ay be placed at the side of the patient of 
even wrapped around him, 
Old inner tuber are one of the monk 
ereatile of cast-off automobile parts 


“‘Hold-Ups in London in Aid 
of a Hospital 


NOT long, ago the medical students of 
‘one of the hospitals organized to make 
a raid on London to collect funds for thelr 
hospital. To do this, they dressed in their 
white “overall,” much as they appear in 
the operating- or dissecting-room, armed 
with all thelr appliances of surgery and 
medicine, 

‘In this grotenque garb they halted people 
on the public thoroughfares and “tested” 
their hearts with a stethoscope, finding out 
whether each person had a good or a bad 
heart. If the heart was sufficiently good 
to further the eause, the money was cheer 
fully given. 

If the enterprising students of all the 
hospitals in London undertook the task of 
holding-up pedestrians, a good opportunity 
would be alforded to find out how many 
Spood hearts” there really are ina city. 


Cecil Is Fingerprinted 


‘OUR grandfather probably remembers 

the excitement that was created when 
Charlie Ross was kidnapped. Charlie was 
never found by the police, and he may be 


doad by this time. Hardly a month 
passes but the newspapers print an 
‘account of some child that has been either 


lost or abducted 
‘An anxious mother has decided that 
there shall be no Charlie Ross ease in her 
family. She took Cecil to police head- 
quarters and had his fingerprints taken, 
Cecil was also-measured according to the 
Bertillon 4) ‘but the measurements 
will change so rapidly, as he grows, that 
they will be of little value for identifying 
him. ‘The fingerprints are good for life 


| 


How Motor-Trucks 
Benefit a Nation 


MERICANS seldom 

stop to think what 
the motor-truck means to 
the business of the coun- 
try. 

In the Argentine grain 
fs hauled in horse-drawn 
arts at a rate varying 
from $1.40 a ton for three 
miles to $3.40 for fifteen 
miles. A farmer who 
lives twenty-five | miles 
from the station pays as 
much to get his produce 
to the railroad as to trans- 
port it from Buenos Aires 
to New York. 

In the United States 
the cost of doing the same 
work with motor-trucks 
averages fifteen cents a 
ton mile. 


hing on Horseback 


HE shrimps that live in the waters of 
the North Sea not far from Ostend, are 
the choicest in the world. They are eagerly 
sought by the restaurant-keepers of London 
and Paris. Yet the fishermen who gather 
them use the same methods that were in 
vogue in the days of the Roman occupation. 
‘As the tide comes in, the beach is dragged 
for miles by fishermen mounted on horses. 
‘They pull behind them huge nets that are 
fastened to triangular metal frames. Poles 
attached to the frames help support the 
nets. Ropes connect the frames with the 
horses’ saddles. ‘Thus, as the horses move 
slowly through the water, they drag the 
nets behind them. 


Whisky Hidden in Dish-Water 


HISKY is dumped into dish-water 
whenever a revenue officer enters cer- 
tain saloons. 

‘The whiaky is kept in a box beneath the 
bar. The lower rear edge of the box is 
hinged to the front of the bar; the only 
other support it has is a latch that can be 

by merely pulling a string. Be- 

the wash-tub into. wi 
used glasses are dipped. The “liquor” in 
the box is kept in ordinary glasses. 

"As soon as the revenue officer is spotted, 
the bartender pulls the string, releasing the 
lateh, The box tips forward, and the filled 
lasses fall into the soapsuds. 

We don’t publish this as an aid to liquor- 
dealers who violate the law (they need no 
‘education), but simply to throw light o 
the question, “Where did he get it? 


MEET me at the notions, Mary 

Mrs, Brown seo her name and this 
announcement in the department-store 
“engagement book," and she immediately 
seeks out the notions, Other women do 
the same thing, and in this way the en- 
trance to the store is not blocked; but an- 
other instance of the adage that there are 
several ways of killing the well-known 
cat, 

‘The manager of the store placed this en=| 
agement book on the radiator near the 
entrance, 

‘When two customers arrange to meet, 
each other at the store, the one arriving 
first writes a note to the second, and 
continues on her way, 


Do You Know What. 
Quicksand Is? 


\CCASIONALLY | 

‘spot on the sandy 
beach or on the course of] 
fa stream can be found| 
‘where a man or a horse] 
would be swallowed up.| 
It is a quicksand. 

Any sand ean become 
‘quicksand if thereisan up-| 
‘ward inflow of water, and| 
if the amount of water is 
sufficient to more than fil 
the spaces between the} 
grains of the sand. In| 


with, quicksands may be| 
formed. 

‘The remedy is founda. 
tion work to restore ground| 
water to normal level. 


New Accessories for 
the Owner of Motor- 
Truck or Automobile 


redial, slots that may be land put another i its place lunder the front 
‘Goned by the pinwheel shutter = 


Do You Want Advice About Your Car? 


OUBTLESS you have received many a hint about the care 

of your automobile or motor-truck from the pages of the 
Popular Science Monthly. We realize, however, that special 
cases require special 
advice. We therefore 
invite you to send 
your problems to the 
Automobile Editor. If 
youwish toknow more 
about the devices pic 
tured on these pa 
or if you would I 
special automobile 
advice of any sort, ask 
questions. You ‘will 
find some inquiries 
answered on page 82, 


Fool-proof and of prac 
eal “design is. a new 
dectrie heater that can 
be operated: by wiring it 
to any. electriclamp 
socket.” It may be aed 
for ‘keeping the engine 
fand radiator warm in 
cold weather 


‘These hats or hoods 
sod. provide 

inset frames into which white 

colored transparent. celluloid. win 

ows are fitted 


“Another thief filing auto 
tmobile lock which, when 
Tocked, prevents. the use 
of the steering-wheel. Te 
By made in thirey sizes to 
fit ‘different makes 


Six inches of wire chain soldered 
to the inside of the cap of the 

ole pipe and provided 
‘2 wire anchor will prevent 
the lone of the cap 


res is determined. 
The force for separating layers 
in measured with a spring balance 


‘The hydeaulic shock-absorber 
here illustrated is incon 

‘splcuous and ean be installed 
fon any car without requiring 


Teslever engage 
otwhich 4 
Ssiteratiods. Te has no speings ‘Waste and untidiness can be avoided where much fubricating "alow fer ‘cibes of 
for strape ‘ils handled, by ietalling this storage with holst pamps estou shee 


Spraying Fruit-Trees by Motor-Truck 
It carries the apparatus and furnishes power for the pump 


'N spraying trees on a fruit-farm 

the motor-truck is filling a very 
‘useful position. Not only does it 
provide the means for moving the 
apparatus from place to place, but 
it also furnishes the power for the 
pump that sprays the liquid. 

‘The tank, pump, and spra; 
nozzles are demountable from the 
truck chassis, When the spraying 
work is done, the entire apparatus 
may be removed and an 


‘The entire outfit may be demounted from 
the truck and an ordinary truck body 
[itted on instead 


is driven by a power take-off at- 
tached to the truck transmission, is 
of the rotary type and will pump 
thirty gallons a minute against a 
pressure of three hundred pounds. 
‘The excess capacity of the pump 
not used by the norzles is pumped 
back into the tank through jets 
located along its bottom, thereby 
providing for the agitation of the 
spraying liquid. The spray pump 

may be operated either 


ordinary truck body fitted, 
so that the vehicle may be 
used for hauling. 

Because of the large 
horsepower of the truck 
engine that is used to 
operate the spraying 
pump, the equipment is 
‘one of the fastest working 
sprayers ever offered to 
fruit-growers. With one 
man driving the truek and 
two others holding the 
nozzles, small trees may 
be sprayed at the rate of 
‘one hundred and fifty an 
hour. 

‘The tank in which the 
Niquid is carried has a 
capacity of six hundred 
gallons, The pump, whieh 


NE of the greatest causes of ex- 

cessive wear in the engine of the 
gasoline farm tractor is the fine dust 
drawn into the engine cylinders in the 
air vaporized with the fuel in the 
carburetor, Except in wet weather, 
the tractor is almost continuously en- 
veloped in a haze of dust-laden air, 
and yet it is from this air that the car- 
buretor has to draw for making its 
explosive mixture. This evil 
always will be present in power 
farming, where the tractors are 
run at a fair rate of speed. Dirt, 
when once in the cylinders, tends 
to score the cylinder walls, gum 
up the lubricating oil, and results 
in excessive wear of all the mov- 
ing parts, 

There have been many at- 
tempts to fit some sort of air 
leaner on the tractor to remove 
this dust from the air before it 
reaches the carburetor and is 
mixed with the fuel. Some de- 
signers have employed centrif- 
ugal cleaners and others a water 
clearer in which the air is expelled 
below the surface of the water 
and forced to pass through it be- 
fore being led to the carburetor. 
Neither one of these devices, 


The tee-spraying tractor moves easly from place to 
place: it furnishes power for the spraying apparatus 


Fresh Air for the Farm Tractor’s Lungs 


when used separately, has proved 
satisfactory. So it has remained for 
one of the large creeper-type-tractor 
manufacturers to devise a combina- 
tion system in which both the centrif- 
ugal dry-air cleaner and the water 
cleaner are employed. How this sy 
tem is worked out is shown in the 


accompanying illustrations. 


‘The air drawn in through the radi- 


while the truck is in 
motion or is standing still. 

All four truck wheels 
are provided with flanges 
to prevent the wheels 
{| from sinking in the soft 
ground as it moves in and 
out between the rows of 
trees. On account of the 
high pressure of three hun- 
dred pounds that can be 
maintained by the pump, 
the spray thrown by the 
nozzles is exceptionally 
fine. This means, of course, 
economy in the ‘consump- 
tion of the epraying-liquid, 
which is an important 
item both asto the amount 
of solution used and the 
time consumed. 


‘The sir to be used in the carburetor is 
sucked in through the radiator 


ator by the fan is first forced past 
and through the dry-air cleaner 
of the centrifugal type. ‘This 
cleaner takes about ninety per 
cent of the dirt out of the sir. 
This partially cleaned air then 
goes up through the intake pipe 
‘of the water cleaner (mounted 
outside of the engine hood, as 
shown in the illustration) ‘and 
down below the surface of the 
water. It then rises against the 
series of two baffle-plates that 
tend to separate the particles of 
water from the cleaned air so 
that the entirely clean air fed to 
the earburetor is moist and yet 


Whistling for Water 


‘0 warn the motorist of 2 


heated engine, a New York 
manufacturer has invented a device 
that is heard and not seen. 
weet apparatus works only when the 

"1 runs low in the radiator, 
remaining is turned into stean 
whistle is sounded —a siren that ean 
be heard above all the din of the city 
streets. 

‘The indicator consists of » cylin 
rical barrel above the top of the 
filler-cap, together with a tube that 

ageeet|] » extends ‘from the interior of the 
wae barrel down into the top radiator- 


tank. This tube is 
cut like a whistle, 
and when the water 
in the radiator is 
turned into steam, 
the steam issuing 
through the cut in 
the tube gives a 
whistle, 

‘The device serves 
also as a water-gage. 


A sort of mechan- 
Teal Tommy 
Tucker, whieh 
instead of singing 
for supper, whis: 
tles for: water ‘or 
‘ll when ‘the en 
tine yets hot 


Tractors in the Army 


'T is the intention of the United States 
government to substitute tractors for 

horses in everybranch of the army where 
it is at all possible. This means, probably, 
that the near future will see the complete 
absence of horses, with the exception of 
the cavalry. 

‘The tractor shown in the picture below 
is one of a series of machines that the 
Ordnance Department is developing toward 
that end. It weighs three tons and would 
‘take the place ff six horses. Its speed is 
about that of a galloping horse. 

An interestirlg feature is the creeper 
mechanism, whith is designed to follow the 
coritour of the roughest ground. In addi- 

to the big wheels, there are four rollers 
in contact with the lower side of each 
credper. They fare mounted on cantilever 
springs and hold the belt in contact with 
the ground. ‘They’ are linked also to the 
rollers, which press against the upper side 
of the belt. 


This sign, 


an aut 


sence, acts as a watchdog. It 
‘would be dificult for a thief to 
cover the word unobserved 


Mounted on a short arm on the left front 
fender, this apparatus combines a white ligh 


A Mirror by Day and a 
Light by Night 


BECAUSE every state requires: that @ 
red light be shown at night on the 
back of vehicles and a white light inthe 


front and many states require that a mirror 
be mounted within sight of the driver 40 
that he may observe cars approaching from 
the rear, a New York concern has brought 

‘cessory that combines all. three 


made up of a cylindrical casing 
with a white lens in front and a red lens in 
back, Inside the casing is an electric bulb, 
which is wired up to the storage-battery. 
‘The casing is supported on a short vertical 
arm, to the rear of which is also pivoted a 
circular mirror. 


“Watched”—to Make the 
Automobile Thief-Proof 


F the very great number of “Stop 

4 ee a thief” devices that have appeared in 
= ‘dog, Ix the automobile market in recent months — 
and, owing to the increasingly frequent 
robberies, many inventors have been devot- 
ing much time to the problem—nearly all 
depend on rendering inoperative some part of the mechan- 
fam. An autoniobile-thief trap recently invented by a 
New-Yorker, however, does not work on this principle. 
Instead, the owner or driver, when he leaves his car, 
simply pulls out a corrugated plate, thereby exposing the 
word WATCHED. 

Since the device is attached to the windshield or some 
‘other conspicuous part of the car, the theory is that a thief 
will pass by a car with this label in full view of every 
passer-by. 

‘The plate and its container are interlocking, and there are 
no duplicate combinations, hence only the owner's plate will 
blot out the telltale word. It would be difficult for a thief to 
find a quick substitute covering or to paste anything over 
the word, and, even if he did, detection would be sure to 
follo 

‘This invention is clearly based on a knowledge of pay- 
chology. Even a hardened automobile thief would have 


‘One of the many machines that the Ordnance 
ent is experimenting with, the object being 
stitute tractors for horses ia the army. 


the sensation of a stern eye upon him as long as the card 
was in evidence. 
7 
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Helping the Motor-Truck Driver 


Consider him if you would get the most out of your equipment 
By Joseph Brinker 


OOD drivers do not 
simply “grow.” They 
are made. 

Assuming that the driver 
knows the mechanies of his 
business as to how to stop 
and start, change gears, lu- 
bricate engine and chassis, 
and load his truek body, there 
are many other things that 
‘the owner ean do to help him 
get the most out of his 
‘truck, 

‘Many of the things that the 
truck-owner can do to make 
his motorized delivery satis- 
factory apply with equal 
effectiveness to the owner of 
one oF two small trucks asto 
the owner of fifty ora hundred 
large-capacity trucks, But 
an inerease in the number of 
your truck-drivers introduces 
‘special problems of super- 
vision, 

Assuming that the driver 
knows his business, he ought 
to be provided with certain 
conveniences that will enable 
him to give the best that is in 
him. ‘These conveniences 
are: closed cabs; heated 
cabs; self-starters; special 
body designs for ease in load- 

and unloading; proper 

for handling heavy 

Joads; other loading and un- 

Joading means, such as cranes 

or derricks; platforms; and 

uniforms for drivers handling 

any goods that would make 

the wearing of a uniform at 
all feasible, 


Protection from Slorms 


The closed motor-truek 
cab is following the develop- 
ment of the closed vestibule 
on the trolley-car, and for the 
same reason. ‘The driver 
who is exposed to rain, sleet, 
and snow, who is soaked to 
the skin and chilled to the 
bone, cannot be expected to 
do his best work. It is 
against human nature. The 
damage does not stop with 
the poorer physical work 
done; it is transferred, in a 
way, to the truck itself. A 
driver who will not do his 
own work well will also not 
his truck the mechanical 
attention it requis 

Fente Nihon peril ca 
maintenance costs, with a 


the strongest can stand 

like this. Give the 
river and his, helper ‘all 
{the aid you can in the shape 
‘of platform skids and other 
facllities 


DRYERS are the key to truck suc~ 
cess. ‘They can make transport- 

ation by motor-truck a success 
or failure. A good driver with a poor 
truck may show better results than a 
poor driver with a truck. No 
machine is more than the 
man who runs it. 

Mr. Brinker points out the part that 
the driver plays in getting the most out 
of the truck. 

If there are any questions that occur 
toyou about motor-trucks, write to us. 
It doesn't matter whether you own one 
truck or fifty.—Editor. 


subsequent high cost. of de- 
livery per ton, package, or 
other unit of measure. 

‘The use of heaters in truck 
cabs is another step in the 
right direction. Heaters can 
be bought. They utilize the 
heat of the exhaust engine 
gases to warm the air in the 
eab, A cab heater is an item 
of comparatively small cost, 
but of large influence toward 
making a warm, contented 
driver who will do good work 
and take good care of his 
truck. 


Save His Strength 


Self-starters make it pose 
sible for the driver to do more 
work with less exertion. The 
increased use of starters has 
been most noticeable on the 
smaller sizes of trucks that 
are mounted on pneumatic 
tires. On such trucks the 
cushioning effect of the tires 
tends to prevent the truck 
“ibration from damaging the 


Self-starters save fuel. The 
driver will not shut off his 
engine during short stops if 
he has to crank it by hand. 
‘While the gasoline saved may 
be small at each stop, it 
amounts to a considerable 
amount in a day, a month, 
or a year. The larger the 
number of trucks in service 
with starters, the larger will 
be the fuel ‘savings in the 
ageregate. 


Consult the Driver 


‘The body type is generally 
adopted without consulting 
the driver. He ought to be 
asked what kind of body will 
enable him to do his work 
quickly and well. ‘Too often 
he has to make the best of a 
standard type of body when 
some small change, either in 
the location of the doors or 
the introduction of some kind 
of shelving, will greatly help 
the driver in loading and un- 
loading. 

No fixed rule can be 
given as to body types. A 
type of body eminently 
suited for one class of work 
may be entirely unsatisfac- 


tory for another. Make a thorough 
study of the particular condi 
under which the truck must work, and 
then select a body that most nearly 
meets all of the peculiarities of those 
conditions. 


Skids Save Lifting 


Skids are another simple truck 
‘accessory that often help to speed up 
the work of the driver and make easier 
his physical tasks. A driver who is not, 
fagged out will generally pay closer 
attention to the actual driving of his 
truck, and have fewer accidents and 
collisions. When especially heavy 
loads, such as barrels, have to be car- 
ried, every attempt to avoid physical 
lifting on the part of the driver should 
be made. One way is to mount a small 
derrick or crane at the side of the truck 
body at the rear. With such a device 
barrels may be loaded or unloaded 
with a minimum of effort. Such a 
crane is, of course, of the greatest 
value for unloading on to the sidewalk 
at the points of delivery where it is not 
possible to set up a platform upon 
which the barrels may be rolled off 
with no lifting at all, 

At plants or warehouses all loading 
and unloading platforms should be 
made as nearly as possible level with 
the floors of the motor-truck bodies, 80 
that the goods may be rolled instead of 
lifted into and out of the bodies. 
While little if any attempt has been 
made at standardizing  truck-body 
platform heights, a platform forty-two 
inches off the ground will be level with 
most truck bodies now in use, 

Uniforms also play a big part in the 
respect that a man has for himself, for 
his truck, and for the firm for which he 
works. While the uniform is today 


used principally by drivers of depart- 
ment-store trucks, florists, and jewel- 
ers, the psychological effect should be 
considered in uniforming the coal- 
truck driver, the contractor's truck- 
driver, and others, with a uniform, 
even if it is a pair of overalls and 
jumper in summer and a heavy coarse 
pea-jacket in winter. Colonel Waring 
heightened the self-respect of New 
York street-cleaners by dressing them 
in snow-white duck. | Street-cleaning 


ceased to be a dirty calling. A uniform 
makes even the driver of a coal-truck 
think more of his personal appearance. 
One large Pittsburgh coal-dealer has 
gone so far as to equip his garage with 


‘This truck i fitted with shelves on which 

ages for retail tobacconiata are 
‘owed. Properly marked, it is easy 
for the deliveryman to pick out each 
dealer's package 


“Have you cloved cabs on your trucks? 
‘When a driver is haf cold he cannot drive 
‘carefully or attend properly to his truck 


a battery of shower baths, simply that 
his men may ride home clean at night 
and not be ashamed to ride in a 
trolley-car with office workers. The 
coal-dealer who introduced this plan 
considers it one of the most important 
advancements he has made; his results 
have more than offset the cost By 
reason of the greater contentedness 
among his men, 


The Driver the Key to Success 


All this, with the possible exception 
of the shower-bath idea, applies just as 
well to the man who operates only one 
truck as to the man who operates; a 
hundred. These are fundamental 
principles, Human nature is fairly 
constant. The truck-owner should 
always bear in mind that the driver has 
in his own hands an expensive piece of 
mechanism, which, if treated properly 
and adequately equipped, will reduce 
transportation costs, Most of the day 
the truck is out of sight of the owner 
or superintendent. The driver, in the 
last analysis, is the real key to truck 
success oF failure. 

As the size of the driver organiza 
tion increases, the problems change, 
principally because of the loss of the 
personal contact between them and 
their superior and the increased diffi 
culty of getting them all together at 
any one time for instruction or inspira- 
tion. When the driver organization is 
large, there is an opportunity for intro- 
ducing the competitive spirit. among 
them as expressed by some form of 
bonus for good work, freedom from 
serious accidents and customers’ com- 
plaints, tonnage carried, fuel economy, 
or other factors. 

No one fixed bonus system ean be 
applied to all trades, Bonuses may be 
offered for almost anything that 
means better ‘trucking. The kind of 
work performed and the trouble ex- 
perienced with the drivers all have 
their influence upon deciding for what 


the bonus is given. But, no matter for 
what the bonus is given, it will fail 
unless every driver in the crew has an 
‘equal chance to win the prize. Unless 
each driver gets a “square deal,” any 
bonus system is a failure. 

‘One method of making good drivers 
in a large fleet, after a concern has 
decided just what its drivers should 
and should not do, is to talk to them 
cecasionally in large or small groups. 

There are two ways of talking to 
large groups of drivers, one by word 
of mouth, and the other by the printed 
word, For personal talks, the drivers 
should be assembled on company time 
and told what the company is attempt- 
{ng to accomplish and how they should 
act and not act under certain condi- 
tions. This is perhaps the best method 
of driving home ideas on how best to 
operate and maintain a truck so 
that its life shall be long and useful. 

‘A.amall printed pamphlet is a materi- 
al help if the force of drivers is a large 
fone and can not be conveniently 
called together in a group because of 


Popular Science Mommy 
lunch-room facilities 


operating conditions. 
are offered ‘for the 


‘These pamphlets may 
be in the form of bul- 
letins arranged to fit 
in a binder to be car- 
ried by the driver at 
all times. ' The con- 
cern’s house organ or 
magazine may 

serve to stimulate the 
truek-drivers and 
make them feel that 
‘they are an_ integral 
part of the firm's or 
ganization and that 
they can do just as 
much to. build suc- 
cess as the salesmen 
or the office workers. 


should be 
extended to the 
drivers who return be- 
fore noon for after- 
noon deliveries. 
‘Truck-driversappre- 
ciate hot lunches just 
as much as factory 
workers. Make them 
feel that they are es- 
sential parts of the 
‘organization, and they 
ive better service. 
It should always be 
borne in mind that 
the driver is a human 
being; that he is en- 


Don't Bar the Driver ‘trusted with an ex- 
‘Lunch-Room pensive piece of ma- 
fate chinery; that, praise 
Where a large fleet Put_the delivery truck: given. When dug, Te- 
of trucks is main- driver to uniform. It will sults in greater loy- 


ek erent epee fr 
Steer for he tracy and 
forts bn 


tained in a private 
service station, and 


ailty and better service 
rendered 


Write to Us About Your Motor Troubles 


If you 


problem, let the Automobile Editor solve it 


Why Kerosene Develops Knocks 

©.” ya you snr epuinwhy te se 
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‘dic miu’ of kernel 
a Tower iuinton tareparstere than 
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pclae tien antstaes 
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Rates for Overland Hauls 
pSeaiabta rat ee natant 
it aa oes Ge ence 


‘York City 
athe average rate for 
with G-ton trucks has been $1 
$100 for a trip 100 miles long 
not cost $100 to run a 5-ton truck for 
this distance, but the rate a mile must 
include items for the cost of doing busi- 
‘ess and a profit for the truck operator, 
in order that he may continue in busi- 
ness. When such long trips are made, 
It'is usual for the truck owner to en: 
deavor to obtain in advance a return 
Toad from the city to which the first 
Toad is delivered. 


If the Engine Knocks 


‘A.—One of the eatises of the trouble 
may be a too high compression pres 


sure in the cylinders. If the engine 


have a motor-truck or automobile 


as a detachable hood, the compres: 
‘sion pressure may. be reduced slightly 
by inserting a ein. oF a Sy-in. gasket 
tween the cope of the yinders and 
the bottom of the cylinder head. Thi 
will increase the combustion space in 
each cylinder. This, in turn, will re- 
‘toce the ‘compresion pressure and 
‘may eliminate your troubl 


How to Figure Grades of Hills 
Tatts comroverey wil pee 
aeieeee 

190 pr SemchEBRNewtock 
"AA grade of 100. per cent corre- 

spore to ag Se of 4 egren the 

percent le the rato o 

Tes‘vertfal roe Tort to the horton 

tal distance traversed in feet, Thus, 

Vertical rise of 100 feet ina horizontal 

Uistance of 100 feet gives =. grade of 

100 per cent with the angle of the grade 

45 degrees. 


When Pistons Are Worn 


condition and seating properly, an ex. 

of a cons and rings 
be "indicted Uy an excess 
amount of off on the  spark-plugs. 
Another method employed to detect 
‘worn -piston-rings is to place one’s ear 
close to the breather pipe of the en- 
gine while it is being turned over by 


fle onesie, If he pistons and rings 
ate very loore, the aif getting byt 
pistons can be heard distin yiaken 


ach piston ison its compression stroke. 


Judging Engine Vibration 


44"--An overlubrication of the engine 
sil oui" rai carbon “depont, 
‘ha nt el ret overheat 
and’ ion of pow "Too muck 
Hibrlating, Si indented bon the 
fshauet gus is bluish white “in color. 
i igue seeks of little Genity” is pot 
mecenaarlya sign of too much tubricn- 


Prevent Frozen Radiators 


ect vt neers toe 
a 

A." Keresee cnt recommended as 
an catrbpusttn conpsted principal 
inecause of ite harmful aetfon on the 
Faber” hese conecions:" Alcshol er 
Fberine of anyother patented, ante 
faing,misturta ‘can, be bucght at 
situ ‘any garage snd are preferae 
toherenes 


Gas-Engine Temperatures 
Gini ghe average automobile grote 
Freerare a gare en nal lide at 
Reef’ ote apis 

Ea 


‘A.—The temperature a the moment 
cof explosion varies with the design’ of 
ete Bate generally between 
sso varies according to the onbine de 
Sig," an wx compre of 
: square inch, 

2 the time of” explosion ‘would be be- 
econ 100 and 400 iba aquare Inch. 
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Save Repair Bills 


HE excessive 

charges for 
small and simple repairs that are 
usually made by automobile service- 
stations, as well as automobile repair 
shops, have done more than anything 
else to stimulate the average owner 
of an automobile to learn the con- 
struction of his car and undertake to 
do the less difficult repairing himself, 
according to an enthusiast who has 
been able thus to reduce the expense 
of keeping an automobil pecially 
in the suburban communities 
common thing to see owners repairing 
their automobiles which formerly they 
were accustomed to take to the repair- 
shop. 

“The first year I had an automobile,” 
urban automobile owner, 
in idea 
that the only 
place where it 
could be properly 
repaired was at a 
service station, 
‘The first time T 
took my auto- 
mobile there was 
to have the car- 
bon removed und 
valves ground, 

“When Tenum- 
erated the things 
that I wanted 
done, and asked 
for an estimate of 
the cost, which T 
Knew was usually 
about $8 for a four-cylinder automo- 
ile at most garages, I was told 
that it was not possible to set any 
definite figure. In addition, it might 
be possible that some of the valve- 
stems were bent, and these would 
make for additional cost. 

“However, when I insisted that I 
did not want to have the repairs made 
without knowing more definitely what 
the job would cost, I was informed 
that the charges would be something 
like $9 or $10. With that under- 
standing the automobile was left for 
carbon removal and valve-grinding, 
and the resultant expense was $9.9 
including a new gasket at 95 cents. 

“The next time I desired to have 
the carbon removed, I went back to 
the service station, but failed to take 
the precaution of getting an estimate 
‘on the work, thinking it would be 
about thesame. When thebill was pre- 
sented, it amounted to $18, and thelarg- 
est item in it was for labor at $1 an hour. 

‘This experience showed me the 
necessity for undertaking the work 
myself, and the next time that it be- 
came necessary to remove the carbon 
and grind the valves I got a few point- 
ers from one of the skilled mechanics 
at the garage where T kept the car. 
Twas a little slow with the first under- 


By James G. Hilton 


taking, but I was 
able to take the 
automobile entirely apart, then clean 
it, and assemble the parts again 
within six hours, and I was also able to 
use the old gasket, which was still in 
good condition after the second time 
the carbon was removed. 

“In all my experience in removing 
carbon, I have yet to find a valve- 
stem that needed replacement, and 
Thave run my ear nearly 10,000 miles. 
1 figure that, even granting that the 
service station pays its mechanics $1 
an hour, an $8 charge for the job is a 
fair one. 

“On another occasion I had taken 
my automobile to a service station 
to have a repair made #0 as to stop 
grease and oil leaking into the brake- 
drum. When I 
got the itemized 
Dill, it included 
charges not alone 
for this specified 
repair, but charges 
for new felt wash- 
ers, readjustment 
of foot and 
emergency 
brakes, and other 
things [had not 
ordered. Ap- 
parently an in- 
experienced work- 
man had done the 
job, and before I 
rove the automo- 
bile home, a dis- 
tance of fifteen miles, the grease was 
leaking into the drum again, and I 
hhad to take the automobile back to the 
service station several times before the 
defect was remedied. The trouble was 
found to have been caused by putting 
too much lubrieant into the differential 
housing. 

“Encouraged by success in making 
those first repairs, I finally got up the 
courage to explore other parts of the 
automobile, and I not only found that 
T could keep the different mechanisms 
in good running order, but I believe I 
take somewhat more care in doing 
these jobs than the average green 
mechanic who had done previous re- 
pair work on the same automobile. 
In addition, I have always found a 
great deal of pleasure in learning all 
about the construction of the auto- 
mobile, and the knowledge so acquired 
hhas stood me in good stead.” 

‘The owner estimated that the re- 
pairs on his car during the first year 
cost him from $75 to $100. During 
the present year his total repair bill 
has been under $1, and this included 
15 cents for a foot-brake eam support 
which he replaced when the part was 
snapped by an obstacle bouncing up 
from the road-bed, and a terminal for 
the storage battery. 


st 


Protecting a Gear-Box 
Fork Plunger 


'E recently had occasion to deter- 

mine the cause of a faulty gear 
box on one of the automobiles in our 
garage, and an examination revealed 
the fact that dirt and dust had entered 
at the point where the forks that hold 
the shifters in 
position, were 
placed. " This 
caused the 
locking plun- 
gere to bind, 
with the result 
that the shift 
ing of change 
ears became a 
source of cor 
stant annoy- 
ance. 


The repair Ty ae Ss 
consisted of The cylindrical cap 
reboring and — Protects the focking 
tapping the jets as “grease cup 
spring retain- 

er, and placing therein a closed cylin- 
drical cap, of such length as to enable 
the plunger to easily operate the desired 
amount, Incidentally, the cap served 
a8 a grease cup. —-ADOLPH KLEIN, 


Repairing a Worn-Out Hand 
ire Pump 


“TBE writer recently had occasion to 
use his hand tire pump and found 
the threads stripped where they are 
threaded into the base. Not being 
able to find a repair part, he proceded 
to fix it up himself, 

In the accompanying illustration A 
shows the cylinder made of steel tub- 
ing, B the piston-rod assembly, C a wec~ 


BRATED HERE 


‘The tire pump with worn-out thread was 
fastened to its base with a machine screw 


tion of the cast-iron buse, all of which 
are component parts of the pump. 

A piece (F) was turned up on a 
small lathe out of machine steel and 
brazed into the end of the cylinder. 
‘This piece had a 34-in. tapped hole in 
the center and a 3/16-in. air vent-hole 
at one side of the center. This air 
vent-hole is used to get the air down to 
the port that leads to the hose. 

After brazing into the tube, the 
cylinder was pulied down into the base 
by the serew E and the whole seated 
on the leather gasket D. 


How to Construct an Oil-Level Indicator 
By Adolph Klein 


HE drawings herewith illustrate 

the details of an oil-level indieator 
that was built from odd scraps of 
material taken from the garage junk- 
pile. The gage was built by the owner 
of an old type of automobile, who was 
invariably annoyed by the fact that he 
could never tell how much oil was in 
the engine erankease of his car. He 


Be Bs 


lower crankease and guides the lower 
portion of the rod. It is well to remem- 
ber that the cork float should at all 
times be thoroughly shellacked. 

‘The measurement scale on the gage 
body is determined in the following 
manner: The entire gage is assembled, 
and serewed into position by means of 
the two machine serews, after which 


From odds and ends found in almost every garage a thoroughly: 
efficient oll level gage and indieutor like that shown here may be made 


finally determined to construct for 
himself some form of gage that would 
readily inform him of the amount of 
lubricating oil that his crankcase con- 
tained. This same type of gage could 
be employed in conn with the 
various forms of liquid-earrying tanks 
used around the garage. 

‘The body of the gage was made from 
a disearded starting-erank handle, 
made of brase, of the dimensions indi- 
cated in the diagram. The tube had a 
rectangular slot cut along the length 
of its axis, upon which a graduating 
scale was scratched. ‘The manner in 
which this graduating scale was made 
is as follows: To the body was fastened 
a flange and the plunger guide. The 
ffange, circular in shape, was made 
from an old thrust-ball bearing, and 
was soldered permanently to the tube. 
In addition, it will be noticed that this 
disk was provided with two 3/16-in. 
holes for permitting two machine 
serews to pass through it and into the 
erankease wall. The plunger guide 
‘was turned from a scrap piece of bar 
brass, and was soldered to the lower 
portion of the gage body. A cap 
covers the top of the body and prevents 
the dirt and grit entering the inside of 
the gage. To further prevent this, a 
glass tube is inserted inside the brass 
tube, This glass tube is made of such 
diameter and length that it is held 
securely in position when the cap is 
serewed into position. ‘The plunger 
rod is threaded at the top for a knob 
and at the bottom for a cork float. A 
hexagonal nut, placed on top of the 
float, and another, placed at the 
bottom, hold it at ‘all times firmly. 

‘Another flange is screwed into the 


all the oil is drained from the lower 
srankease. In this position, the knob 
at the top of the plunger rod should 
come approximately 4 
lower line of the slot in the gage bod; 
In this position, a small horizontal line 
is scratched on the tube directly beside 
the knob. This line is marked 0, 
indicating that in this position, there 
isn't 
case is then filled at 
quart amounts of oil and the po- 
sition of the knob is indicated with 
the proper figure, corresponding to the 
amount of ofl that has been poured 
into it. 


Protecting Freshly Varnished 


Mudguards from Dust 


AINTING and varnishing the 
‘body of an automobile requires 
scrupulous cleanliness and great care 
to prevent the dust, which is nearly 
always found suspended in the ai 
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from settling on the freshly painted 
surfaces, 

When automobile bodies, the sides 
of which do not project, are varnished, 
the engine cover is usually removed to 
be varnished separately indoors. ‘The 
mudguards, however, remain in place, 
and are exposed to the danger of being 
marred by dust dropping on the var- 
nish before it has had time to dry. 

‘An adjustable device to protect the 
mudguards from dust after they have 
been painted and varnished is shown 
in the accompanying illustration. The 
light wooden frame, similar in form to 
the frame of a door-screen, but much 
narrower, is fitted at one end with a 
pair of adjustable legs fastened by 
bolts to a block on the frame and kept 
‘at a certain angle by a stop block. 

‘The frame itself is covered with 
heavy paper. There should be a frame 
for each side of the ear. ‘Two legs only 
and both of them at the same end are 
required for each frame. The other 
end of the framework is supported by 
aa stick or board laid across the engine. 
In garages where a number of automo- 
biles are housed, such frames will be 
extremely useful. When they are not 
needed they can be folded up and 
stowed away in some corner for future 
vuse.—JaMES M. KANR. 


An Indicating Device for 
Storage Batteries 
TORAGE batteries are used at the 
present time on a majority of 
‘Automobiles and trucks, Thousands of 
them are ruined through neglect to 


we 0 WHEE a 


This indicating device shows whether 
there is enough electrolyte in your 
storage battery 


add distilled water to the battery at 
the right time, 

‘The indicating device shown in the 
accompanying illustration should be 
of interest to the automobile owner. 
‘The voltmeter and switeh can be 
placed on the dashboard. ‘The instru- 
ment will tell at a glance whether there 
is sufficient electrolyte in each cell and. 
will also give the positive cadmium 
reading of the cells, showing their 
charging and discharging voltage on 
the dial. —F. S. Burnoucus. 
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How to Make an Electric Contact Gage 


By Frank W. Harth 


HERE there are large numbers 
of parts to be tested, the use of a 
feeler gage is tiresome and therefore 
apt to be somewhat subject to error. A 
fixed gage will wear very quickly unless 
tested every so often by a master gage 
adjusted and resealed. 
nd accurate testing can be 


done with the electrical gage shown in 


‘ORY CELLS 


pus’ 


In this electrical contact yage the 
object to be tested is passed between 
two contacts representing the plus 
fand ywinus limits 


the accompanying illustration. As 
this gage is adjustable it can be kept. 
accurate at all times. 

‘The dimensions of the gage will be 
governed by the size and character of 
‘the work to be tested so that the design 
fas shown in the illustration will be 
merely considered as suggestive. 

‘The base and arms of the gage are 
made of two pieces of tool steel, one 
piece, A, being L-shaped and the other, 
B, being: straight. As the measure- 
ments are determined by electrical eon- 
tact, the two arms are insulated from 
each other at the point C. The draw- 
ing shows, in detail, the method of in 
sulating and binding the two arms 
together. The surface D to E must be 
ground and finished perfectly level. 
‘The two contact arms are also made of, 
tool steel, the surfaces F and G being 
ground and finished perfectly straight. 

‘The surfaces D, E, F, and G must, of 
course, be hardened and lapped per- 
fectly parallel. ‘The lugs H and J on 
the contact arms are provided as stops 
to prevent the arms from sliding out of 
their grooves. ‘Two grooves are milled 
in the arm B and a plate is fitted to 
retain the contact arms in the grooves. 
‘The plate is firmly held in place with a 
machine screw. The grooves in the 
arm B must be cut true so that when 
the contact arms are fitted there will 
be a minimum of up and down or side 
play. 

‘Two holes are drilled and tapped 
as shown for the stops. These stops 
are fine thread machine bolts provided 
with lock-nuts. The contact arms are 
held against the stops by springs. These 
‘are light, just enough to cause the arm 
to return should they be lifted by an 
oversize piece. ‘This will insure mini- 
mum wear. The gage is fastened to 


the base by means of two angle-pieces. 
‘To indicate electrical contact a flash 
bulb and battery are provided. The 
battery can be concealed in a base 
under the gage and the bulb fitted to 
the base at one side of the gage. The 
wiring of the gage is shown. 

‘The operation of the gage is simple. 
When a piece that is being tested fails 
to pass the contact arm F, the light 
will flash showing that the piece is 
oversize. Should the piece pass F 
without flashing the lamp, but makes 
contact with G, then we know that the 
piece is within its plus and minus 
limits. However, should the piece pass 
both contact arms, it is undersize. 
Enough battery voltage should be 
used so that it will take actual contact 
to light the bulb. 


Use a Tomato-Can for a 
Small Oven 


N old tomato-can, placed upside 
‘down over the simmering burner 
of the gas-range, makes a good oven. 
A steel lid should be placed over the 
blaze and a small baking-dish placed 
fon the steel cover. The tomato-can, 
with the lid completely removed, is 
then turned over the dish and the 
miniature oven is complete. 
‘Many times the housewife finds it 


‘Economize by using this tomato- 
‘can oven for small things requiring 
fittle heat 


necessary to heat the entire oven for a 
small amount of baking. This is a 
waste of gas. 

‘The small baking-oven may be used 
with a gasoline or coal-oil stove as well 
as with the gas-range. For small 
amounts of baking it has been found 
that this method is quicker, as well as 
cheaper. —CLEMENTINE PADDLEFORD. 


Umbrella-Rib Substitutes 
as a Drill-Bi 


HE load of shot contained in the 

magazine of my air-rifle became 
clogged a short time ago and I found it 
impossible to discharge or draw it. T 
tried drilling the lead out of the tube 
of the magazine, but I had no drill long 
enough. Another difficulty was that 
the lead chips would fill the space 
between the drill and the walls of the 
tube, which made it impossible to turn 


the drill. While looking around to find 
some tool that I might use for drilling 
out the lead, I found an old umbrella 
rib, one end of which was broken off. 
To my delight, I found that the rib, 
when used as a drill-bit, worked very 
effectively. 

‘To improve its efficiency I filed 
teeth at one end and tried it again, It 
cut the lead shot easily and didn't bind, 
as the borings found an outlet through 
the channel of the rib. ‘The drill may 


ree 
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neta RI 
In a case of emergency an umbrella 


‘ib may be used asa drill-rod if other 
Grills are not long enough 


be used at either end of the magazine 
tube. Should it cause scratches in the 
tube, these may be smoothed out with 
oil and emery-powder or with a piece of 
emery-cloth wound around a stick or 
rod fitting loosely in the tube. ‘This 
tool should be drawn back and forth 
through the tube with a plungerlike 
motion in order to obtain the final 
smoothing. —James M, KANE, 


Constructing a Stand for 
a Micrometer 


(TH all his adjustable and fixed 

limit gages the inspector still 
finds his micrometer a handy device. 
And there are many eases in our shop 
where it would not pay to make up 
gages, and in some cases to set adjust 
able gages, especially for small light 
work. 

With this need at hand, the writer 
built a simple, cheap, and effective 
stand for microm@ters as shown. 

It consists of a hard maple piece (B) 
cut out to fit the micrometer (A) and 
split with a saw kerf to act as a clamp. 
‘The clamping is done with the wood 
serew. 

This hard wood piece is glued 
and driven snugly into an old platform, 


seale weight (C), which serves as a base 
to keep the whole upright. It is a very 
easy matter to set a pair of “mikes” in 
the clamp, and its handiness is be 
yond question.—W. Burk Besnerr, 


To Make a Self-Adjusting Porch Chair 


By Frank 


S a rule, the average adjustable 
armehair, the morris-chair, for 
instance, although comfortable, is at 
best too cumbersome and heavy to be 
moved very easily. 

‘The chair shown in the accompany- 
ing illustrations is very light in weight 
and simple in construction. It ean be 
taken apart and packed compactly, 
making it ideal for transportation to 
the summer camp or bungalow. The 
chair is adjustable to any position, this 
being accomplished by the occupant’s 
moving his or her body backward or 
forward and by straightening or bend- 
ing the lower limbs at the knees. 

Reference to the illustrations will 
show how the chair is constructed in 
detail. ‘The legs or side pieces are 
made of 1-in. strap iron 3/32 in, thick. 
‘The feet are made by twisting the iron 
ina quarter turn about 5 in, from the 
end and then bending it into a half 
circle as shown. ‘The forward legs are 
a trifle longer than the rear legs. This, 
{s to provide u slight rearward tilt to 
the arm pieces. The two legs are then 
riveted as shown. The metal part of 
the arm piece is composed of 34 in. by 
114 in, angle-iron to which the upper 
ends of the legs are riveted, ‘The arm- 
reat itself is made of wood, shaped 
with a round on top and then fastened 


Follow this diagram and you will find 
hhow simple tf to make a porch chair 


to the angle iron with flat head wood 
screws. The arm-rests may be of the 
plain wood or they may be padded and 
covered to suit the faney of the maker. 
Those on the chair illustrated are 
covered with the same material as that 
‘used on the back and seat. The ma- 
terial in this case being canvas or 
awning-cloth, 

‘The sides are duplicates, with the 
exception that the leg positions are 
reversed. ‘The two sides are bound 
together by braces made of 5 in. by 
1/16 in. strap iron, shaped and pinned 
together with rivets as shown. The 
back-rest, seat, and foot-rest are made 


W. Harth 


of two iron side pieces with cross 
braces of wood. The iron side pieces 
are made of 3 in. by 3/32in. strap of 
the length shown and riveted as in- 
dicated. The rivets, which act as 
pivots, should be a trifle loose so that 
the moving parts will have free play. 

‘The side pieces composing the seat 
are bent at the rear end as shown. 
‘This ean be done in two ways—the 


‘Can you imagine anything that would be 
more welcome on the porch in summer? 


first by forging and the second by two 
quarter twists and a bend, as shown 
in the detail sketch. The distance 
from hole F to hole G must be exactly 
the same as the distance from the hole 
H to hole J. If these distances are 
unequal, the seat will not function 
properly and the action will be uneven 
and jerky. 

The wooden eross pieces or rollers 
should be of hard straight grained 
wood about 114 in. in diameter. These 
rollers are held in place by long 3/16-in. 
round woodhead screws. The holes 
in the ends of the rollers should be 

-carefully centered and bored before 
the serews are put in so that the wood 
will not split. 

‘The canvas back, seat, and leg-rest is 
in one piece, securely sewed at rollers 
A and B, passing over roller C and 
around the flat piece D, and is also very 
securely sewed at E.' This stitching 
must be strong, as it is called upon to 
support almost the entire weight of 
the person occupying the chair. 

If bolts are used instead of the 
rivets F, H, J, and K, the chair can 
be taken apart and compactly bundled 
for transportation. 

‘This chair will be found surprisingly 
light in weight. 


Mounting Double-Weight 
Photographic Prints 


‘ANY times the amateur photog- 

rapher wishes to mount his 
bufl-colored photographs on cards, as it 
gives them a more artistic appearance 
than when they are left unmounted. 
Double-weight papers are usually 
made so thick that it is very difficult to 
make them adhere to the card without 
their becoming loose at the edges. 
Hence many amateur photographers 

ey 
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give up the mounting in disgust and 
content themselves with unmounted 
pictures. 

By using the following method, 
prints will stick perfectly to their card 
mounts and'lay flat without a wrinkle. 

Wet the prints thoroughly and lay 
them face downward on a sheet of 
slass. Press the water out with a 
roller squeegee, and turn the plate of 
prints on edge to drain. ‘Then paste 
the center of the print, working up to 
within 14 in. of the edges, putting on a 
reasonably thick amount of paste. 
Take liquid glue and put a thin coating 
of it on the margins of the print. 

Place the print on the eard, and roll 
with the squeegee. After this is don 
take a damp sponge and wipe all of the 
paste off and also any glue which may 
exude from the edges. "After the print 
is dry, bend the card in the reverse 
direction to the curl and it will stay 
fiat. ‘Thick ordinary starch paste 
spreads easier than the glue, but the 
latter holds the edges of the print 
firmer. —W. 8. StANDIFORD. 


A Broken Oyster-Knife 
Becomes a Chisel 


YSTER-KNIVES are made of 

finely tempered steel, yet. they 
will occasionally break, ‘if abused 
beyond the breaking-point. If your 
oyster-knife should break as the result 
of too strenuous use, do not throw it 
away. It is too valuable to be dis- 
carded and may be made a useful addi- 
tion to your set of tools. File or grind 


~Eeiciees 


ts plain to be seen that an oyster 
Ienife' makes a practical chisel 


the tapered blade at right angles, and 
give it a good cutting edge, taking care 
not to destroy the temper of the blade. 
‘This gives you a chisel that will do 
excellent work in cutting light metal 
and even stone, provided it is not too 
hard and gritty.—James M. KANE. 


To Lock the Neck-Yoke to 
the Tongue 


prevent the neck-yoke from slip- 
ping off the tongue when different 
teams and harnesses are used, weld a 
ring twisted 90 degrees in the strap- 
iron oop atthe 
end of the 
tingiin, Puton reaver ge) 
the neck-yoke 4 
in the usual 
manner and 
link the lower 


ena 


loop to the ring ans. 
with a clevis, How yoke and tongue 
thus holding it are kept together 


on. 
If welding facilities are not at hand, 

a twisted clevis can be used just 

conveniently.—J. ALEXANDER. 
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Causing the Electric Fan to Oscillate 


By Henry A. Germain 


HE accompanying sketches show 
the device which we applied to our 
stationary electric fan to get from it 
the effect of an oscillator. A frame of 
stiff iron wire was made by bending it 
into the form shown in the illustration. 
Simple hinges of strap brass were 
fastened to the guard of the fan at top 
and bottom of a vertical diameter and 
from these the frame was suspended. 
‘The back end of the lower hinge strap 
was bent down and drilled to receive 
the hooked end of a light spring, the 
other end of which engaged the loop L 
in the lower leg of the wire frame. A 
mass of lead, M/, was cast around the 
wire, and over the frame was stretched 
a piece of unbleached muslin. Upon 
wetting it and allowing it to dry, it 
shrank tightly over the frame and on 
it an artistic member of the family 
painted an American flag. When the 
fan is running, the flag waves continu- 
ously from side to side, throwing the 
draft of air first one way and then the 
other. 
‘The proper weight to use and its 
exact location along the wire, ax well 
‘as the proper amount of spring tensi 


‘An clectric fan is muchmore satisfying 
if is of the oscillating variety 


required to keep the oscillator in un- 
stable equilibrium so that it would 
swing continuously and not come to 
rest in either an extreme or in mid posi- 
tion, had to be determined by trial, by 
hanging on convenient weights, and 
gradually tightening the elastic band 
used as a trial spring. When the 
proper conditions were reached, the 
weights were replaced by the single 
mass of lead of equal weight. The lead, 
was cast around the wire by using a 
small round cardboard box as a mold. 
‘The box was slotted axially, the wire 
inserted and the box buried in wet 
sand in which a small funnel-saped 
depression was made, the bottom of 
which ended at a hole in the upper side 
of the box. Into this funnel the lead 
which had been melted in a large iron 
spoon over the gas-stove, was poured. 
The wet sand prevented the card- 
board from burning through or col- 
lapsing before the lead had set. 

Of course the cloth covering was not 
permanently stretched in place till 
after the lead was east on, 

Besides the advantage which an 


oscillator possesses over a fixed fan in 
covering a wider angle, thus being of 
benefit to a whole room rather than 
merely to a narrow lane directly in 
front of itself, it has the added ad- 
vantage, which few appreciate, that an 
intermittent breeze is much more 
effective for cooling than is a steady 
breeze. ‘This is due to the fact that the 


Showing the frame of wire and the meth- 
‘od of attachment to the stationary fan 


feeling of coolness which a breeze gives 
depends on the evaporation of mois- 
ture from the surface of the skin, the 
Intent heat of evaporation of this mois- 
ture being supplied by the skin which 
consequently is cooled. Now, if 
breeze blows steadily, the moisture is 
licked up as fast as formed, keeping the 
surface dry; whereas with the inter- 
mittent breeze the surface becomes 
moist during the intervals of stillness, 
with the result that when the breeze 
blows again, the cooling takes place 
much more rapidly and the effect is 
correspondingly more refreshing. 
Placed on a shelf in the corner of a 
summer porch the waving flag makes 
a very attractive decoration, thus 
being ornamental as well ax useful. 


A Method of Punching Holes 
in Sheet Metal 


F it is necessary to cut a good many 

holes in sheet metal and time is a 
imatter to be considered, the work can 
be very satisfactorily ‘done with a 
punching outfit which is easily made. 
The dimensions will depend altogether 
upon the size of the sheets to be 
punched, but the idea is so simple 


With such an apparatus as this, holes 
can be quickly punched in sheet metal 


that it ean readily be applied to prac- 
tice. 

‘Make a pair of guides as shown in 
the illustration. If there is much 
work to be done, it will pay to make 
them of tool-steel, hardened and tem- 


ered, or of mild steel and have them 
casehardened. Near the ends drill for 
two bolts. Be very particular to use 
accurately finished—not rough—bolts, 
and have them fit closely in the holes 
so there will be no shifting of the 
guides. When this has been done, bolt 
the guides together and drill holes of 
the same sizes you want to punch. 
The position of the holes and the 
number and variety will depend, of 
course, upon the work to be done, 
‘The holes must be smooth and true 
and go clear through both guides, 

‘The punches are simply pieces of 
round tool-stee! fitting closely, but not 
tightly, in the holes. ‘The cutting ends 
are made square and true and hardened 
to a medium straw-color, To punch a 
hole it is necessary only to clamp the 
sheet metal between the guides, locat- 
ing the place to be punched under the 
proper hole, and send the punch 
through with a sharp, clean blow of the 
hammer. A little oil makes a better 
job. 


Making a Lock-Spring Out 
of a Clock-Spring 


PRINGS of alarmeclocks are as 
arule not so highly tempered as to 
prevent them from being cut or filed. 
‘This quality renders them very useful 
for replacing flat lock-springs that 
sometimes break, Should the clock- 
spring be too 
wide, it can be 
cut with a pair 
of tinner's 
shears, or it 
may be placed 
in a vise as 
shown in the 
accompanying 
illustration, al- 
lowing only s0 
much to project above the jaws of the 
vise as you wish to discard. 
‘The part above the jaws may be cut 
off with a chisel and the rough edge 
filed smooth.—James M. Kane. 


To Polish Woodwork on 
the Lathe 


JROFESSIONAL turners and ama- 

teurs doing lathe-work in wood 
often find it necessary to polish turned 
wooden objects, like candlesticks, table 
legs, ete., after the lathe-work on them 
is completed. A very simple and 
highly effective method of giving to 
such objects a high polish in a very 
short time is here described. 

Place the article to be polished be- 
tween the faceplate and the tailstock 
‘on your lathe and use alcoholic shellac 
varnish mixed with one half its volume 
of boiled linseed oil for polishing. 
Shake the mixture well before using it. 
Pour a small quantity of the mixture 
on a cloth and start the lathe, hold the 
saturated cloth against the revolving 
object, keeping up the friction until the 
polish is as bright as you desire. 


Finding New Uses for Old Things 


What use have you for some of 
the “junk” in the attic or cellar? 
Popular Science Monthly will pay 
ninety dollars for the best answers 


HERE is the old baby-carriage, the old stove, the old 
bureau, the trunk, and the leaky wash-boiler. The 
attic also contains old phonograph needles, safety-razor 
blades, carpets, curtains, chairs, tables, picture-frames, hat- 
boxes, etc. Have you been able to save money and add a 
convenience to your home by pressing some of these things 
into service again? If you have, you probably had to get 
the household tool-kit out to help you. Sit right down now 
and tell Popular Science Monthly what changes you made 
and how you made them. It makes no difference what you 
changed, as long as it wasold, You may win one of the prizes. 
The Popular Science Monthly offers three prizes for the 
best answers—a first prize of $50, a second of $25.00, and 
a third of $15.00. These will be awarded in accordance 
with the rules outlined below. 


+ Rules Governing the Contest 


(1) Contestants are not limited 
to the number of ideas, but only 
‘one method ean possibly win the 
first prize, only one the second, 
‘und only one the third. ‘The con~ 
test is open to everybody. 


(2) The use of the old piece 
of junk must be shown clearly, 
either in a photograph or in a 
drawing. If a drawing is sent in, 
it need not be made by a skilled 
draftsman. It is sufficient that it 
should be intelligible. While pen- 
cil sketches will be donsidered, 
contestants are requested to make 
their drawings in ink on heavy 
white paper. ‘The views should be 
sufficient in number to set forth the 
writer's idea very clearly. The con- 
testant’s name and address ‘should 
appear on each sheet of drawings. 


(8) ‘The drawings or photo- 
graphs must be accompanied by 
‘a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. ‘The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and deserip- 
tion entered by contestants must 
be received by the Popular Science 
‘Monthly not later than 5 p.m.,on 
June 15, 1921. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 


(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the best use for an old 
piece of junk. 

‘The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit. 

‘The third prize of $15 will be 


paid to the contestant who sub- 


mits an idea third in merit, 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the ideas that win the three 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the nanies 
of the winners. 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
scripts that do not win a prize. 
The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected. 


(9) When a contestant submits 
more than one idea, the descrip- 
tion and drawing by which each 
is set forth must be sent as a sep- 
arate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the New 
Uses for Old Things Contest, Pop- 
ular Science Monthly, 225° West 
39th Street, New York City. 


Popular Science Monthly 
Keeping Fish Fresh for 
Several Days 


THOUTT ice I have kept fish 
Wrest and fil favorea for tare 
or four days in the heat of August, 
and’in cooler months for weeks at a 
time, in the box shown in the picture. 
Most people make the mistake of 
putting freshly caught fish in water 
until they want to eat them. 

‘The water soaks out the flavor of the 
fish and also softens the food. Also 
fish will hardly keep twenty-four hours 
in water before they show taint and 
spoil. 

‘The box shown in the picture is 24 in. 
long, 18 in. wide, by 20 in, deep, It 
‘was sunk to half its depth in the brook: 


“Before you start on your next fishing 
trip, malke yourself a box like this 


that flows from a spring, A wire tray 
is held on a made with by-in, 
sticks placed 1 in. apart. ‘This shelf 
is 3 in, from the top of the box. 

‘As soon as fish are caught, I dross 
them and wipe them dry with a clean 
cloth, then place them on a layer of 
ferns in the tray of my box. A layer 
of ferns over the fish also helps. Holes 
bored in the cover and sides, then 
covered with wire netting to keep out 
flies, allow free circulation of cool air. 

For convenience, the cover of the 
box was hinged in’place. ‘The water 
flowing through the box by means of 
several 1-in. holes bored in the bottom 
and low down on the sides, always 
keeps the air cold and the fish will keep 
.. Roofing-paper keeps the sun 
¥, E. Brnoter, 


Steel Wool Used as a Filler 
When Soldering 


HERE are a thousand and one 
ferent and distinct uses for steel 
wool, from finishing bowling-alleys to 
cleaning pans. The latest, howe 
is in connection with soldering. Many 
times when a hole is too large to fill 
with solder, or the material for a plug 
is not handy, a wad of fine steel wool 
will furnish’ just exactly the right 
solution. Especially is this true in the 


| mending of lead pipe, where a queer- 
| shaped crack makes plugging almost 


impossible. Just fill the opening with 


| steel wool, then run in the solder, and a 
| perfect seal will result, for the solder 
| changes the spongy plug into a solid. 
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Puts It on Your Desk 


DIRECT FROM | FACTORY TO YOU 


$'y.$8.20 brings you this genuine Typoriam Rebuilt Standard Visible Writing Under- 
Y wood direct from our factory, snd then Sey small monthiy payments while you are tal 
it makes it yours; or, if convenient, pay cash. Either way, there is a big, very mi 
orth while saving, too. ‘Genuine new, Ui parts wherever the wear comes—genuine 
standard four row, single shift key board One Maegan SS FFE 
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Easy P Payments 


acct Offer Coupon! jj F 


‘Now is the time when every dollar 
many. 


‘ActiNoas-Send Coben Today! 


Typewriter Emporium 
lers of Underwood Typewriters Since 1892 
sas Shipman Batlding 


‘You can easily rig up a dandy 
little power machine shop in your 
‘garage or @ corner of the base- 
ment. A small Jumbo Gasoline or 
Kerosene Engine is the basis of a 
fine outfit for making auto repairs, 
mending and keeping all kinds of 
tools in A-1 condition, 


Save money by fixing up your 
‘own things as soon as needed. 
Be independent of slow, expen- 
sive repairmen. Make money re- 
pairing for others, Build up a 
profitable, pleasant, 
business. The reliable power 
‘supplied by Jumbo Engines is 
more than half of mal’ag satis- 
factory repairs. 


SES 


12 t0 12 hep. 


‘More than 115,000 in daily use 
prove the popularity of these 
sturdy power plants. The Jumbo 
1 hp. gasoline engine is one of 
the neatest bits of machinery you 
ever saw—the exact replica of 
the more expensive larger sizes, 
every part carefully made and 
thorr ughly tested. 

‘Theos Jumbo Strong Points will show 
why Joinbo owners always have reliable 
‘economical power. 


Jumbo Strong Points 


Eany Starting Pos. 
nie foe ouppty nn 
Dette git’ 

‘eek starting 


Perfect Mixe 
pectatly 


laying cut a shop, together with folder 
fon Jumbo Engines and the name of 
‘earest dealer. ‘Write today. 


NELSON BROTHERS COMPANY 
1so2 Owens Stret Saginaw, Michigan 


Imitation Movies Without a 
Motion-Picture Camera 


TER the amateur photographer 
has tried out all the usual camera 
tricks and novelties, here is a little 
novelty that may interest him. It 
consists of making imitation motion- 
pictures. The principle of this is very 
simple and easy to understand. Several 
photographs are mounted in book form 


‘Turn the leaves of the book rapidly 
with your thumb and you will get the 
‘effect of moving pictures 


and the pages rapidly spun by the 
thumb. If the pictures show the 
various phases of a motion, the effect 
will be that the subject seems to move. 

Since the number of photographs 
necessary is comparatively great, small 
sized pictures would be less expensive, 
in fact, the 13§ by 214 picture is fully 
large enough to give good results. The 
number of pictures may be any num- 
ber from 5 or 6 up to as many as de- 
sired. The pictures should be care- 


Each picture shows a little progress in 
‘the motion of the person posing, in this 
case a girl walking 


fully made, as it is necessary for the 
subject to stop for each picture. Each 
picture should show an advancement 
in motion. 

As an illustration of the principle, 
see the photographs of a small girl 
walking. 

The prints should be bound in book 
form, being pasted on paper as shown 
in the drawing. ‘The book should be a 


‘Three more poses of the same gil, rep- 
resenting the continuation of movement 


little larger than the print so as to per- 
mit of the full picture’s being seen. If 
the pictures are now rapidly thumbed, 
they produce the impression of motion 
of the subject.—Purtie A. WALL. 
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THE MODEL T FORD CAR 
Its Construction, Operation and Repair, 
Inclading the Fordson’ Farm Tractor, F 
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Carry Water-Color Tubes 
a Block of Wood 


WORKER in water-colors found 
that a case made from a 2 by 4 
served well for carrying his tubes of 
colors from one place to another. A. 
12-in. length of hard wood 2 in. thick 
and 4 in, wide was cut at an angle with 
a rip-saw. ‘The sawed surfaces were 
smoothed with a plane and sandpaper, 
and the two parts fastened together by 
two hinges on one side and a small 
clasp on the other. 
Holes were bored into the body of 
the case of a size slightly larger than 


With saw and auger you may easily 
make a carrying box for your water 
‘color tubes from a piece of wood. 


the wize of the tubes. Corresponding 
to these holes, somewhat larger holes 
were bored in the cover, and the open- 
ings reamed out to’ prevent any 
difficulty in opening or closing the 
case, 

the holes were lined cotton 
flannel, glue being used to hold the 
lining in place, and the holes labeled 
with stickers, indicating the contents 
of each compartment. 

A wire handle, fastened to the top 
with two brass staples, completed the 
carrying-case, which was then stained 
a suitable color.—Date Vaw Hons 


Has Your Work-Bench a 
Drill-Stand Like This? 


ERE is a simple idea and a great 

time-saver. Place an ordinary 
block of wood on the bench and drill a 
series of various sized holes to suit the 
different sized 
drills, marking 
the size under 
each hole. 

At the back 
of the block 
place a board 
on which paste 
regular tap- 
size table. 
Place your 
drills in the 
block. They 
must go in their 
proper place to fit, and whenever you 
desire to drill a hole for any size tap 
within the range of the drills in the 
board, all your information is right at 
hand.—J. H. Moone. 


SHAVING INTEREST’ 


Simple 
Effective 
Safe 


“Just like wiping your 
face with a towel” 


More than 2,000,000 reg- 
ular users will say so 


Wa Evdersr 


ENDERS SALES COMPANY 
17 Battery Place, New York 


ENDERS SELLS FOR $1.00 with six blades 
of the best quality Swedish-base, steel, 
hand-stropped and hand-tested. Packed 
in black Kerarol bor, velvet lined. Extra 
biades, package of 5—35 cents. 


FOR SALE BY BEST DEALERS EVERYWHERE 
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Simple and Quickly Made 
Is This Section Liner 


AVING considerable shading and 
section lining to do, I desired to 
borrow a section ruler, but was unable 
toobtain one. Consequently I devised 

| my own scheme and with a sharp 
| knife, some heavy cardboard, glue, 
two isin, flat head 6/32-in. machine 


Learn at Home! 


Employers everywhere are 
looking for men with mechani- 
cal ability. Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
‘SOyears the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C.S. help, but never 
were opportunities so great as 
now. 

Let the I. C. S. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
‘This doesn’t obligate you in the least 
and it will bring you information that 
will start you on a successful career. 
This is your chance. Don'tletit slip 
by. Mark and mail this coupon now. 


cnr. 
freee 


Here the section liner is shown in posi 
tion for drawing lines at an angle of 45° 


screws, two battery terminal thumb 
nuts, and two 6/82-in. washers, I made 
the following section liner. 

Cut from the cardboard two pieces 
like Fig. 1 and one piece each like Fig. 
and Fig. 3. The latter two are alike 
‘with the exception of the slot and drill 
holes. 

To the bottom of Fig. 2 glue one of 
the pieces like Fig. 1 and to the top of 
Fig. 3 glue the other 

‘Through the holes in Fig. 3 screw the 
machine serews protruding through the 


slot in Fig. 2, and the assembly should 
be as shown in the cross-section. ‘This 
Ter 


une nets 


nazy OY 


ren nes 
‘The parts of the device are here shown 


in detail, also a crom-section of the 
‘esembled Kner 


| will give a 5- to 7-in. spread and may 
be used with a 5- or 6-in. 45 degree 
angle or a 5-, 6-, 10-, or 12-in. 60-30 
degree triangle. 

‘The method of using the section 
liner is shown in the first illustration, 
and needs little explanation. Draw a 
line along the triangle and then, hold- 
ing the triangle stationary, slide the 
cardboard instrument, previously set 
by tightening the set screws on the 
instrument, to the right as far as it 
will go. Now hold the cardboard and 
slide the triangle as far as it will goand | 
| Sain draw tha ts 

‘This procedure is repeated until all | 
the lines that you require are com- 
pleted. -Tueron P. Foote. 
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CROSSeBRIDGE 


Earn lp to $250 per Month 


Enter fascinating, new profession of 


Railway Traffic Inspection. 


‘Travel—all expenses paid, Some- 
Knew © 

splendid opportunities through 

contact with Big People, 


POSITION GUARANTEED 
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Stuy. “Any avera ‘qualify 
Tite Blouse? ut of th Xeurt at 
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‘uimred alter experience 
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EVERY BICYCLE A MOTOR CYCLE 


By using a STEFFEY ATTACHMENT. 


| BOUND VOLUMES OF 
| POPULAR SCIENCE MONTHLY 


Each volume contains over 2000 
pictures, over 1500 new articles, 
ee a handsome big book of 


pases Volumes available: 

Jan.-June, 1916; Vol. 91, 

hes Dee Vol.92, Jan.-June, 

1918; Vol. 93, July-Dec., 1918} 
Vol. 94, Jan. Sore, 1919. 


Price, per volume, postpaid, $2.50, 


Book Department, 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York 


Books for Mechanics 


‘Sheet Metal Work—A manual of practical 
sell instruction in the art of pattern dralting 
nd construction. work in light and heavy 
‘gauge metal, including skylights and roofing, 
fem, work, etc. Cloth 288 pages, 378 
illustrations. Price, $2.60, Postpaid. 

Machine Shop Work—A comprehensive 
guide to the most approved methodsin modern 


| Shop practice, the construction and use of i 
| proved! tools and machines, hand tools, the 
lathe and lathe tools, the methods of screw 
cutting, taper and ‘eccentric turning, ete, 


| Leather, 360 pages, 401 illustrations. Price, 
$2.60, Postpatd. 

| POPULAR SCIENCE MONTHLY 
| 225 West Soth Street, New York 
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A Bucksaw Frame Made | 
of Piping 


RIGID bucksaw frame, one that 

will never warp, break, or split, 
can be made from short lengths of com- 
mon gas-pipe at little cost. 

‘Take the measurements of the frame 
from an old wooden bucksaw. First, 
make the top bar and two short side 
nipples of %4-in. pipe. The halves of 
the top bar are threaded at the ends, 
meeting in the center with right- and 
left-hand threads, respectively, Then 
they are connected by a right- and left- 
hand threaded coupling fitted with a 
pin to turn it. The side pieces are of 
the same sized pipe and are shaped as 


A bucksaw frame made of pleces of gas 
pipe will never warp, break, or split 


shown, The two flattened ends are 
split to receive the saw and each is 
Arilled to take the bolt holding the saw- 
blade, Bend thelong piece outward 
to make a handle. ‘The middle bar is, 
of heavier piping and acts as a brace 
for the frame when the blade is 
tightened. —Hontox HaLuerr. 


Improvise Tracing-Paper in 
an Emergency 


F the paper on which the tracing is 

to be made is soaked with a little | 
benzine, using a cotton pad, allowing 
the benzine to soak into the pores of 
the paper, it will become so transparent 
that the most delicate lines and tints 
may be readily seen through it, more 
readily than through the finest tracing- 
paper. 

Water tints, India ink, and peneil 
can all be used on paper prepared in 
this way; pencil takes more readily on 
it than on any other paper. Any kind 
of opaque drawing-paper may be em- 
ployed, and should be stretched over 
the drawing in the usual manner. 

‘The benxine evaporates rapidly; the 
paper assumes its original opacity 
without leaving the slightest trace of 
the treatment to which it has been sub- 
ected. When large tracings are to be 
made, the benzine should be applied a | 
little at a time, according to the prog- 
ress made while working. Only a few 
square inches should be treated with 
benzine at one time.—HERMAN NEU- 
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Ride a Bicycle 
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The Corbin Brake is standard 
cr optional equipment on the 
following makes. of bicycle 

Insist that it be equipped on 
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Thrust-Bearing to Support 
Spool of Fine Wire 


'N winding electrical appliances with 
fine insulated copper wire of No. | 
34 gage or smaller, the wire is ex- | 
tremely liable to break while being 
reeled off its spool, especially if wound 
at all tightly upon it, as the spool has 
to be rotated 
by the pull of 
the wire itself 
beingunwound 
from it. 
To overcome 
this difficulty 


thrust- 


bearing is 
placed under 
the spool. In 
the sketch the 
spool is shown 
held upright 
in a vise, 
revolving on 
an iron bar or 
piece of shaft- 
If there is a large center hole, 


ing. 
a couple of wood collars may be used 


to center up the spool. The use of 
this method allows the wire to be 
unwound without an undue strain 
being put upon it ax the spool rotates 
with little friction when supported by 
the thrust-bearing, 


How to Loosen Tight Parts 
of Fountain-Pens 


OUNTAIN-PEN users frequently 


experience difficulty in removing 
the threaded or unthreaded eap when 
it works itself tight on the pen. The or- 
namental knurling is then found inade- 
quate, and various “tools” are usually 
resorted to, which often have the | 
effect of wedging the cap on still tighter | 
and eausing it to crack. ‘The foregoing | 
applies even more to the threaded 


revere 
Tomy seo 
Bins poet 
With a rubber eraser or a heavy rubber 
band the resisting eap of your Fountain, 
pen can be easily removed 


ends of the barrel that must be re- 
moved to fill or clean. 

‘The illustration shows a simple 
method of readily loosening the cap. 

A soft rubber eraser of the type 
shown is held tightly around the part 
to be loosened, with the thumb and 
forefinger. This soft rubber eraser will 
then be found to grip the hard rubber 
surface perfectly, and to turn the part | 
is then easy. A wide rubber band | 
doubled over as shown will serve | 
almost as well in its stead.—C. Nye. 
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How to Make a Three-Legged 
Horse or Trestle 


‘HERE is always plenty of use for 

wooden horses, or trestles, on the 
farm, but because of the difficulties 
encountered in the construction of 
them, boxes,, barrels, ete., are usually 
made to take their place. 

‘The trestle shown in the accompany- 
ing figure may be easily made from 
saplings, with no other tools than a, 
hand-ax and a large auger. ‘The con- 
struction is so simple that little ex- 
planation would seem to be needed, the 
main difficulty being to bore the holes 
at the proper angle so that the legs may 
have the correct spread to hold the 
trestle steady. 

If the log that forms the top of the 
trestle is temporarily fastened to a 
board, the holes for the end legs may be 
bored in line with each other by keep- 
ing the auger parallel with the board, 
‘as shown in Fig. 2. The legs for these 
two holes should ‘next be fitted and 
driven into place, after which the hole 
for the center leg may be bored by 
judging the angle of the auger with the 


FIG. 


‘Threeslegyed horses like that shows 
hhere are: very seful, used in pairs 


legs that are already in place. Sixteen 
inches is about the right spread of legs 
for a trestle two feet high, other 
heights in proportion. 

Of course it isn't absolutely neces- 
sary that this trestle be formed of 
round sticks; square ones may be used 
if avail A pair of light and handy 
horses, suitable for such work as 
Paper-hanging, may be made from two 
pieces of 2 in. by 4 in. and six pieces of 
broom, or hoe handle. Three-legged 
trestles should be used in pairs; if only 
one trestle is required, it should be 
fitted with four legs, 


Build an Improved Starting- 
Box for Spring Plants 


\N improved starting-box, in which 

tomato, cabbage, lettuce, radish 
and many other seeds may be started 
early in the spring, takes little time to 
build and will grow bigger and more 
virile plantlings. 

‘The box shown in the illustration is 
of the improved type. Notice the 
double inclined bottom, whieh allows 
for the free circulation of air through 
the soil and takes care of the drain- 
water when the seedlings are watered. 
‘This box may be placed in the best 
room in the house because it will not 


Our first Real vacation’ 


“Dear-Bud:— 


“Margie and I just back from our first real vaca- 
tion—a week in the hills with the Harley-David- 
son. It’s the life, Bud! 


“Remember Eagle’s Nest? We pitched camp 
there, then tried out all the trails for miles around. 
You can’t stall the litttle old Harley-Davidson— 
and she’s still giving her fifty miles for a dollar, 
gas, tires and all. 


“It seemed good to have a real cook along. None 
of your bum flapjacks! Margie says we've got 
to count her in on all our trips after this. 


“So long, 
Bill.” 
Start planning your vacation now. The first 
‘move is to ask your Harley-Davidson dealer for 
@ demonstration. Or write us for literature 


HARLEY-DAVIDSON MOTOR €O., MILWAUKEE, WISCONSIN 


‘Harley: Davidseon 


‘Worlds Champion 


At a Cost of 1c a Cord! | or 
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instant reaponse.” Tt le 90 
steady that rips and white | 
water can be shot. with ease, 
There is a built-in strength 
to every“ Old Town Canoe” 
that makes it give many | | 
years of service. But the | 
Bponson Model for the chile | | 
dren—it is safer than a row- | 
boat. Write for catalog. i 
8,000 canoes in stock. $67 | 
up from dealer or factory. || | 
| 


OLD TOWN CANOE CO. 
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allow the water or soil to injure the 
floor or carpet. 

Tf you have some old window-frames 
with glass panes, the box may be con- 
structed to fit these, the dimensions 
figured accordingly. ‘A good depth for 
this starting-box is 4 in, while the 
front side of the box is 6 in. to allow for 
the inclined secondary bottom under 
the real bottom. This box should be 

i in, long, and 
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Now is the time to start the vegetables 
grown from seeds. Build a starting 
Bor as here described 


may be separated into two or more 
compartments. The window-frame 
should be secured to the rear edge of 
the box by means of hinges. This box 
kept on a shelf in the south window will 
grow seedlings quickly. When well 
started, they should be transplanted to 
a transplanting box.—F, E. Brien, 


Here’s a Tool for Placing 
‘ild-Animal Traps 


HE accompanying sketch shows a 

simple and efficient type of trap 
placer that will be appreciated by 
every trapper. It will be found handy 
for placing traps under water at rat 
holes, and eliminates the necessity of 
wading out into the water or using a 
boat. Its value for placing traps far 


back into skunk dens will also be seen, 
trappers know 


All that the fox, 


rivers? 


The tool here shown is intended for 
safely placing traps under water or in 
places hard to reach 


although sensitive to human scent, 
does not object to clean, odorless steel. 

The sketch shows the construction. 
A piece of 1j-in. pipe is sawed along the 
center for about 6 in. and the half 
of each end cut off. The piece that 
remains can be flattened and bent. A 
file should be used to trim off the burrs 
and round the edges. The jaws and 
handle are made of one piece of flat 
strap-iron wide enough to go through 
the pipe without binding. ‘The ends are 
bent to correspond with the pipe ends, 
A spring to hold the jaws open ready: 
for action is fastened with rivets, one 
on the movable handle and the other 
on the pipe. —Fraxk W. HaRTH. 
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Several Suggestions for 
Emergency Pulleys 


HEN new machinery is installed | 

or tests are run, a small pulley is 
needed in a hurry quite frequently; 
then begins a grand rush to locate a 
{table east-iron one, which, in ninety- 
nine cases out of a hundred, can not be 
found. Asa matter of fact, if there is 
a lathe handy, small pulleys of any 
desired diameter may be extemporized 
of almost any materials at hand. 

‘The simplest construction is shown | 
in Fig. 1. This is a plain pulley turned 
up from’a single block of hard wood, 
preferably maple or oak, drilled to fit 
the shaft, and a set screw made of an 
ordinary wood screw flattened at the 
end, 

‘Such a pulley will give fair service 
for a while, but if the set screw is 
turned up too tight, it is liable to split 
the wood, though putting the screw 
into the end grain instead of the side 
will help somewhat. Then the hard 
wood is almost sure to check and split | 
in time, introducing a source of danger. 

A much better method is shown in 
Fig. 2, where a pulley is built up of 


‘Several suggestions for making emer- 
gency pulleys are here given, all useful 


several (always an even number) 
layers of hard wood glued together 
croagrained, and strengthened by 
screws or 
‘Still better is the split pulley of Fig. 
8. This may be clamped around any 
shaft without removing it from the 
bearings, and if bored to make a snug 
fit, no set screw will be necessary when 
‘or stove bolts, whichever 
are used, are tightened up. |The screw- 
heads may be covered with soft-wood 
plugs that are easily dug out if neces- 
sary to remove the screws or tighten 
them. Such a pulley eannot very well 
split while in use. 
‘Other materials than wood (not con- 
sidering cast iron or solid steel con- 


| such as paper, cardboard, or fiber. A 


sew Yoru | sitnilar material by first permanently 


struction) may be used to advantage, 


pile of such disks is clamped between 
two metal collars, drilled for the shaft, 
by means of through bolts, as in Fig. 4, 
ora threaded sleeve, as in Fig. 5. They 
are then turned down to the required 
diameter and a set screw is fitted. 
Figure 8 shows how a set screw may be 
made to hold better in hard wood or 


Big Money for Boys! 


ELECTRICITY 


There is a wonderful oppor- 
tunity right now for boys who 
like electricity. Boys who are 
ambitious and will train them- 
selves in spare time can step 
into good positions and get ex- 
perience that will give them @ 
real start toward success in life. 
Good salaries are offered with 
rapid promotion, 

For 29 years the International 
Correspondence Schools have 
been training boys for success in 
electricity and over 200 other sub- 
jects. They will help you prepare 
right at home for a position in the 
line of electrical work you like best 
—or in any other work that ap- 
peals to you. Thousands of boys, 
through I.C, S. training, have 
stepped into fine jobs, but never 
were opportunities so greatas now. 


Let the I.C.S. help yox. Choose 
the work you like best in the cou- 
pon below, then mark and mail it 
today. This doesn’t obligate you 
in the least, and it will bring you 
information that may start you on 
a successful career. This is your 
chance. Don’tletitslip by. Mark 
and mail this coupon now. 
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screwing in a larger threaded sleeve 
tapped for the screw. Paper, fiber, or 
wood faced pulleys all have a higher 
frictional coefficient than iron or steel. 

A strong small pulley is seen in Fig. 
6. A hard wood hub is driven into a 
piece of pipe, drilled for the shaft, and 
the pipe turned and crowned for a 
pulley face. If a drive fit is made on 


oS ies 17 


If a particularly strong pulley is re 
quired, use one of these three types 


the shaft and treated with shellac be- 
fore being driven on, no set screw will 
be needed. 

Another type is shown in Fig. 
where a narrow wood or metal hub is, 
ven into a pipe coupling and two 
pipe ends tightly screwed up against it 
and cut off, the face and ends then 
being machined. 

In Fig. 9 is a sleeve with flange to 
which any sized wood pulley may be 
screwed or bolted.—H. H. PARKER. 


Forcing Oil from a Barrel by 
Air Pressure 


OD garage method that saves 

pumping oil to each customer is 
to use the free air pressure to force the 
oil into the measure by simply turning 
‘on the air-cock. 

‘Take two old spark-plugs and re- 
move the porcelains. Through one 
plug shell run a copper tube that is a 
snug fit and bend the top portion over 
in a semicircle so that it points down 
as shown. ‘The long end should reach 
nearly to the bottom of the barrel. 
Solder around the plug bushing and the 


Pe EXTENDS NEARLY 
Norvout oF SARK 
When, the cock of the inlet pipe ie 

opened, the compressed air will force 

the ail out of the pipe 


tube. Solder a valve stem in the top 
of the other shell as shown. Then 
screw the plugs into appropriate holes 
in the barrel head, and connect the 
plug with the valve stem with the air 
supply, placing a shut-off cock in the 
pipe at a convenient point. 

By turning on the air-cock air is 
forced into the barrel, which forces the 
oil out of the long tube into the meas- 
ure, As soon as the air is eut off, the 
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further pressure —L. B. RoButns. 
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Place Protective Covers 
Over Small Motors 


‘MALL electric motors installed in 

dusty places, especially those used 
for driving grinding-wheels, should be 
protected by covers to keep the dirt 
and dust out of the bearings and 
windings. For a heavy-duty motor 
such a cover might be made of sheet 
iron, but air ducts would have to be 
provided for cooling unless the motor 
‘was of the totally inclosed variety; in 
such a case, an extra cover would 
hardly be required except perhaps to 
protect the bearings. 

But for the ordinary small motor 
that is the object of this article, used 
for more or less intermittent service, & 
canvas or other cloth cover provides 
excellent protection from dust, while 
the material used is porous enough to 
allow some ventilation. Canvas is 
rather heavy, except for a good sized 
motor, but cheese-cloth or flour-sack- 
ing is about right, 

‘Two end patterns and a side piece 
are cut out, the end pieces having a 
semicircular top about the same diame- 
ter as the motor housing. ‘The edges 


‘Soe ect 


You cover your typewriter, but leave 
Your moter exposed.” Make a cloth 
Cover fo 


are folded over and the cover stitched 
together. It should be long enough to 
extend below the motor base so that 
the edges may be bound with a cord 
around the base of the motor. 

A good is to incorporate a 
drawing cord in the lower turned-over 
edge of the cover, as shown in one 
illustration. ‘The hole where the shaft 
comes through requires to be re- 
enforced. 

The illustration above shows a 
ring of thin leather or felt stitehed 
around the shaft opening for the pur- 
pose, and the ring should make a close 
fit around the shaft. ‘The connecting 
wires may be either led in under the 
bottom of the cover or two reenforced 
holes may be put through it at any 
convenient point. 

Provided with a cover of this kind, a 
small motor can be kept clean and free 
from dust while the bearings are well 
protected and enough air will be 
drawn through the meshes of cloth 
to prevent any overheating of the 
coils. —H. H. PARKER. 
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Wedges Used in Place of 
Carpenter Clamps 


FLOOR lamp was being con- 
structed and it was necessary to 
have clamps at least 5 ft. 6 in. in 
length, and the longest clamp that 
was in the workshop was only 5 ft. 
long. Two wedges happened to be 


COURSE IN 
TWO YEARS 


Interest, you mant have teertain 
Emount of preparation. All this you 


must be abie to do before you will 
‘earn promotion, 
‘Many business houses hire no men 


schol cour What ane Bit 
eS Cae ca 


tre bare 


Can You Qualify for 
‘a Better Position? 


Ingenuity helped to accompli 
cult job without a clamp of 
length 


lying on the floor near by, so we used 
these wedges instead of clamps. 

We placed the lamp upon the work- 
bench and arranged it as shown in the 
accompanying figure. As the ceiling 
was very low, we wedged the lamp be- 
tween the work-bench and the ceiling, 
and the following morning we removed 
the wedges and found that we had a 
perfect joint.—James O'Connor. 
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Substituting a Pencil Clip 
for a Ruling-Pen 


HOSE who have tried to rule lines 
with the help of the undercut side 

of a common foot-rule, know that the 
method is likely to result in blots upon 
the work. A bet- 

evs. ter way is to slip 
a five-cent pencil 

clip over the end 

of the pen and 

\-re rule the desired 

ines by drawing 


A. pencil ip on 


pret ePec& the ball of the clip 
Thumepen along the edge of 
the ruler. 


The clip can be used on an ordi 
pen or on a fountain-pen, as shown in 
the illustration, but it eannot, of 
course, be used upon a fountain-pen 
having threads for a screw-eap upon 
the pen end of the holder. 
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- Getting the Most Out of a 
Screw or Bolt 


HE maximum strength that a rod, 

serew, or bolt will have at the point 
of greatest strain depends on the cross 
section at. that point. 

To illustrate—suppose we find that 
1sin, bolts are required to bind two 
metal parts together and still have a | 
margin of safety which will prevent 
any possibility of the two parts tearing 
loose or the sheering of the bolts. If 
the diameter of the bolt cross section 
is Jess than 35 in., then the margin of 
safety will be nil, or if there is any 
margin at all, it will be very small. 

‘The accompanying illustrations 
show this point graphically. Figure 1 
shows how the greatest strength of a 
bolt is obtained. ‘The point of greatest 
strain in this ease is the sheering point, 
A, By having the threads begin at 
this point, say one or two threads, the 
maximum cross section of the bolt will 
be utilized, thereby insuring maximum 
strength at 
that point for 
the given bolt 
size. Figure 
2 shows by | 
cross-section | 
how the max- | 
imumstrength 
of the bolt is 
utilized. The 
bolt complete- 
ly fills th 
hole, Figure 
shows a bolt 
whose threads 
to cross the shearing 


FOOT i 
‘A bolt is only as ste 
its ‘thread:root’ diameter 


are allowed 
point, A. 
‘The old saying, "A chain is as strong 
as its weakest link,” may be aptly 
applied to the threaded bolt. A bolt is 
as strong as its thread-root diameter. 
It is plainly evident that the bolt 
Fig. 4 cannot possibly be as strong as | 
the bolt i FRANK W. Hart, 


How to Mend Holes in Hard | 
Rubber Goods 


'AVING a hard rubber triangle, 

‘one side of which was broken 
across, I tried various ways of repair- 
ing it, but without satisfactory results, | 
till I tried the following, which proved | 
to be the only satisfactory cement for 
hard rubber that I have ever seen. It 
s also suitable for use on celluloid or 
similar compositions, or in any place 
where liquid glue is used, possessing 
the advantage over the latter that it is 
absolutely water-proof. 

Take some scraps of celluloid—a 
piece of an old celluloid comb or old | 
waste photo films (the latter being | 
first cleaned of the gelatin layer by hot 
water and soda)—eut or break in small 
pieces, place in a wide-mouthed bottle, 
and just cover with glacial acetic acid 
(the lower grade "No. 8” acid will not 
do), cork the bottle tight, and set in a 
moderately warm place’ to dissolve, 
stirring occasionally. This may take 


On the Basis of Facts 


The life of our country 
is built around its Public 
Utilities. Our social, in- 
dustrial and Government 
activities could not exist 
today without the contin- 
ued operation of their in- 
dispensable services. 


Facts as to the past and 
studies as to the future, the 
Bell Companies find are es- 
sential to the proper man- 
agement and development 
of their business. Th 
formation is open to study 
by these Commissioners 
and through them by the 
public generally. 


‘That such services may 
be extended and developed 
to be of the greatest use to 
the greatest number, the 
Federal Government and 
practically all the states 
have appointed Public 
Service Commissioners as 
permanent tribunals to 
regulate public utilities 
with fairness to all 
concerned. 


The solution of theprob- 
lem of building up and 
maintaining the public 
utilities, which is of the 
greatest importance to the 
people of this country, is 
assured whenever all the 
facts are known and given 
their due weight. 
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from one to several hours, according | 
to the temperature and the variety of 
celluloid. Don’t get it too warm, or the 
acid will evaporate and blow the cork 
out. 

‘The solution should have the con- 


pint! rsdn sistence of thick syTup or liquid glue. 
If too thick, thin with a few drops of | 
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the acid; if too thin, set in a warm 
place, open, and allow part of the acid 
solvent to evaporate. 

For use. Cleanse the surfaces thor- 
oughly, and apply the cement just as 
you would liquid glue, using plenty. 
Bring parts together and elamp or bind 
‘as tight as possible. This last is im- 
portant, to secure a strong repair. 
Lat it set for twenty-four hours to be- | 
‘come thoroughly hard. On more por- 
fous materials, where used as a water- | 
proof glue, the time may be shortened 
considerably, but for hard rubber or | 
celluloid, the full time is necessary, if 
you want a good strong job. When 
dry, scrape off the exuded surplus 


penetrate, never fear. It will rout 
that old’ Congestion clear away. 

Musterole is a pure, white oint- 
‘ment made from oll of mustard 
Sad afew home simples! Muster- 
downto the heart of the conges= 
tion. There it generates a pecullar 
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tions of theumatiam or — ) cement. If rightly done, the work will 
ve zo Musterole is wonderful. | break anywhere else before it. will 
Baumerole. sche ae break in the same place again. 


sp the cement well corked to 
avoid any evaporation of the acetic | 
acid.—CHARLES A. PEASE. | 
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Make a Protector for the 
Camp Candlestick 


prevent a sudden draft from 
blowing out the candle make a 
protector as shown in the sketch. The 
ordinary candlestick-holder is used and 
the cup for holding the candle is re- 
moved and a square block of wood is 
substituted in the tray or pan. On 
each edge of the block a clip or thin 
piece of metal 
is attached 
with screws 
or nails, mak 
ing four 
{4 | standards like 
12 | those used on 
the regular 
burner of the 
kerosene 
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clips. For a candle-holder a hole is 


bored in the block, or four nails are 
driven into the wood around the 
candle. The small wax candles are 
used, as they are the best for this kind 
of a lamp. 
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Such a candle will burn with a 


steady flame.—Cuantes R. Fisher. 
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To Make Wood-Turning 
Lathe Centers 


HE conventional spur-and-croteh 

lathe centers for wood-turning are 
bothersome things to make and to keep 
in proper shape, especially for the 
amateur pattern-maker and crafts | (97 
man, 

By making such a center in two 
parts, an inner tapered arbor and an iH 
outer sleeve, the construction is much Hl 
easier and when worn down or dam- 
aged, as frequently happens, it may be 
repaired without much trouble. The | | 
dead center has a sleeve driven, but | | 
not tightly forced or shrunk, on to the | | 
turbor, so that if the point wears down | | 
the sleeve ean be driven off again and | | 
a new point turned up or ground. ‘Then 
the arbor is turned or ground back to a 
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new shoulder so that the sleeve when 
replaced will be in the same position, 
relatively, to the point as it was 
originally. 

In the case of the live-spur center, 
the construction is similar, except that 
the outer end of the sleeve is filed down 
80 as to form two, three, or four spurs, 
as desired. A solid spur center is 
rather difficult to make, especially as 
the point should run true; but by 
having the spurs on a separate sleeve 
and the point on the central arbor, 
this difficulty is obviated. ‘The spur 
sleeve must be driven on to the arbor 
rather tightly, so as not to slip; or, 


better yet, a small hole ean be drilled 
half in the sleeve and half in the arbor 
and a round key driven in for a positive 
drive.—H. H. PARKER. 


An Illuminated Writing- 
Board for Inspectors 


SSeLNGe. it Somes Faken 


(BIG MONEY Ca raens 


ETER inspectors and others who 
are obliged to record readings 
often in dark places will appreciate a | 
convenient illuminated writing-board. | 
Tt is easily made and is lighted auto- | 
matically by a pocket flashlamp. 

‘A piece of oak 1 On. by 6in-by 34 i. 
should be used for the board proper. 
At the center and top of the board 
another piece of wood is fastened to 
make a base for the light. 

‘The flashlamp is bound to the board 
by a section of sheet brass, A, 1/64 in. 
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| thick, which is bent to form a reflector, 

as shown. A piece of No. 24 copper 
| wire is soldered to the metal case of the 
| light and run to the spring B, which is 
also of 1/64-in. sheet brass. Another 
wire is soldered to the outside post of 


the battery and run to the contact 
point C. 
Two paper clamps (D and E) are 
serewed to the board to hold the writ- 
| ing-tablet. Now, when the tablet is 
pressed down by the hand, the spring 
| B connects with the contact C, thus 
| forming a circuit und flashing on the 
light. 


Building a Folding Table for 
a Balcony Garden 


HE folding table shown in the 

accompanying picture is so simple 
in construction that any amateur can 
| make one. The top of the table is 
made from strips of wood taken from 
the side of a box, and nailed to two 
cross strips of 1-in. stock, 3 in. or 4 in. 
wide, set endwise, Notehes are cut in 


—Ta8ut YoR 


RL -soove 


Beautify your balcony with flower-boxee 
fat meat" on folding Brackstsupporta 
the cross-pieces as shown in the pic- 
ture. The square groove should fit 
| over the top rail of the fire-escape or 
| baleony. The other groove with one 
slanting side receives the supporting 
brace, which with the notch at its 
lower end fits over the lower horizontal 
rail of the balcony. 
The two supports need not be 
| nailed to the crose-pieces of the table, 
but it is safer to nail them to prevent 
' them from slipping out of the notches. 
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Dry Powder for Cleaning 
the Hands 


‘HE powder described below will 

be found superior to many of 
the “hand-cleaners” or “mechanic's 
pastes on the market, and is much 
cheaper. 


Washing-powder, - 2 ds 
Powdered borax,- - 1 pound 
Yellow cormn- 

Oil of sassatrs 

drops 


Mix thoroughly and pass twice 
through a sieve of about fourteen 
wires to the inch. This is not abso- 
lutely necessary, but is a help in 
breaking up the lumps. ‘The yellow 
corn-meal is better than the white as 
it is sharper and so removes the dirt 
more readily. It is far superior to 
sand, marble-dust, ete., used in most 
pastes, as it does not grind the 
but gives up some of its oll, } 
the hands much softer. 

‘The hands should be wet before 
shaking the powder on them or much 
of it will be lost. Use a shaker made 
for soap-powder (costing 10 or 15 
cents), but enlarge the holes with a 
nail, “In fact, a 
small baking» nr, 
powder ean with 
20 or more nail 
holes in the cov- 
er will do very 
well. Ifnosieve 
ie used, put a 
‘small bolt or nut 
in the can as it 
will help to 
break up the 
lumps. If you 
wish to experiment, make it up in 
ounces instead of’ pounds, trying 
different proportions. There are sev- 
eral washing-powders on the market 
and you may have to try two or three 
before one just strikes your fancy. 
Dig your nails into the powder on 
your palms as you wash your hands 
and you will be surprised how easily 
they may be cleaned when your hands 
are dry,—ROBERT A. CHANDLER, 


ing 
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‘You will serve 
cleanliness and 
economy with this 
powder and shaker 


Rejuvenating a Brick Wall 
with Paint 


IRST of all, you must get every 

particle of ‘loose stuff from the 
‘walls, which may be done with a loose 
fiber brush; then dust off clean. If you 
have enough old paint to do the job, 
thin it down with oil and a little ben- 
zine, strain, and apply quite thin to the 
brush this well into the surface, 
and let it have several days to become 
hard. 

‘The next coat should be a lea paint, 
of fresh material with raw oil and just 
enough driers to dry it well in a 
reasonable time; a little turpentine 
will also be of advantage. This will 
now give you a good foundation for 
whatever paint you may want to 
apply.—E. STANDIFORD. 
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Substituting a Rubber Band 
for a Lock-Spring 


HEN one of our door-locks be- 

came disabled a short time ago, 
because the small coil-spring on the 
bolt had snapped, I found myself 
greatly embarrassed because I could 
Rot get another coil-spring to put in 
place of the broken one. In this 
emergency I tried the experiment of 
substituting a rubber band for the 


When the lock-spring breaks and you 
‘cannot reach a locksmith, remove the 
spring and substitute a rubber band 


broken spring. I was highly pleased 
when I found that the lock could be 
operated as well as before. 

Most of the door-locks are of very 
simple design and even persons who 
are far from being mechanical geniuses 
will have no difficulty in unscrewing 
the lock, removing the broken brass 
spring, replacing it by a rubber band 
and putting the lock back in its 
place.—Jastes M. KANE. 


A Combination Cat- and 
Dog-House 


“TBs is an apartment-house, expe- 
ially designed for two pets—Mrs. 
Cat occupying the upper flat, and Mr. 
Dog the lower. 

It is a small square structure, with 
simple lines and painted in harmony 
with surrounding buildings, in two 


REMOVANLE 
FLOORING 


If you have a dog and a cat, build them 
a house, the upper floor for the eat, the 
Tower for the’ dog. 


colors. An incline from a round aper- 
ture at the side leads to the upper 
floor. There is a running balcony for 
the cat, and a sleeping-shelf for the 
dog. A hinged roof permits cleaning. 

For building this house you need the 


ws 
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following materials: One 16-ft. board, 
Lin, by 4 in, to be cut in 8 ft. by 8 in. 
lengths; two 12-in. strips, 1 in. by 2 
in,, for the frame. Two 12-ft. boards, 
1 in, by 6 in., to be eut for flooring, 
balcony, and shelves. Six 12-ft. strips 
i Five 12-ft. strips, 


board, 12 in. by 1 in,, for rafters and 
incline, and several short pieces of 1-in. 
stock for the upper siding, two or three 
hinges and screws, prepared roofing 4 
ft, by 4 ft., paint, and nails, 

To a frame made up of 4 in. by 2 in. 
uprights and 2 in. by 1 in. crosspieces, 
the upper siding or frieze containing 
the balcony window, is nailed. ‘Then 
the two flooring boards, at the top 
and side of the incline, are fastened 
in place. To these the incline with its 
inside wall is hung. With the first 
three boards of the lower siding in 
place, ledges for the shelf are put in. 

The roof, made up of 4 in. by 1 in. 
fastened to curved rafters, is covered 
with canvas or prepared roofing. 


Make Your Own Bi 
to Save Coal 

‘SERS of coal invariably aceumu- 

late at the bottom of their coal- 


bins a considerable quantity of coal- 
dust mixed with small particles of coal 


briquettes that give fully as much 
heat as coal 


chipped off from the larger pieces. 
‘This mass is too fine to be used in the 
furnace or stove, as it will drop 
through the grate ‘and, unburned, be- 
come mixed with the ashes. ‘This 
means a complete loss of the heating 
power represented by this coaldust. 

If you have a considerable quantity 
of this fine coal in your bin, do not 
throw it away, but make briquettes 
that can be used in the furnace with a 
considerable saving of coal. Mix 
three parts of the coaldust thoroughly 
with one part of sawdust, and make a 
dough or paste by using some binder, 
like glue, asphalt, or tar. Make the 
briquettes by molding the plastic mass 
in a small flower-pot and allowing the 
conical briquettes to dry in the air. 
‘They soon become hard enough to 
bear handling without breaking to 
pieces. When burning, they give out 
‘good heat and burn a long time. 
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A Simple and Automatic 
Candle-Extinguisher 
| Ax HEEEaa rset Ws 
of which a candle may be made 
to extinguish itself within a given time 
is shown in the illustration. A support 
of stout wire is twisted around the 
candle; this is bent in a semicircle a 
little more 
than halfway 
up and it 
finally ends in 
aloop. The 
bottom half of 
a small can is 
cut to act as 
the extin- 


There! | 


— guisher. A 
That’s fixed | piece of thin 
Frze i puah- 

‘Think of the times you have edthrough the 


wrgent Plane. When 
drawer stuck, or 


center of the 
can and tied 
with a knot. 


| 

splinters, or you | f 
| The thread is 

| 

| 


Pgikca wana ee 
Kievan sola me | od ene 
Ask hard dealer t teat Teeoee ‘When the candle 
ermanaanes |e eee P 
farce | Nruche Sate 
| curved part, gules engi 
| finally being 


| tied around the candle. 
To set the automatic extinguisher is 

an easy matter. Roughly an average 
candle will burn half an ineh in an hour. 
‘Suppose it is desired to have the 


placed in exactly the 

sition without re-adjustment, 
‘The Sargent Book of Planes 

will be sent free on request. 


SARGENT & COMPANY 


Hardware Menafactare | 
| 
| 


burns down half an inch in that period. 
It is necessary simply to tie the twine 
half an inch below the top of the 
candle. When the wax has been 
burned away to this point, down comes 
the extinguisher, —S. LEONARD Bastin, 


50 Water St., New Haven, Co 


Make Your Plain Pliers into 

Spring-Opening Pliers 

N work requiring the use of pliers it 

is sometimes a help to attach a 
spring to the handles in such a way as 
to hold them open except when closed 
by the pressure of the hand. 

‘A good way to attach such a spring 
is to drill holes through the handles 
and insert a 
couple of close- 
fitting pinsabout 
tgin. long. The 
pins may be se- 
cured in place 
by means of 
solder and the 
outer projecting 
ends should be 
filed down flush 
with the handles. 
A coiled spring 
to fit over the pins may be made of 
spring brass wire. In the present case, 
the pliers were made of pressed steel 
handles which could be easily drilled. 
| The amateur will find it possible to 
| form seams in sheet metal with a pair 
| sc ih a 


~~ 
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the jaws are filed or ground into a V 
shape—C. H. PATTERSON. 
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Decorate the Whisk-Broom 
Holder with Fretwork 


NEAT whisk-broom holder can 

be made from }-in. material. A 
discarded wooden bedstead would 
furnish ample material for its con- 
struction. Cut a piece 8 in. by 12 in. 
and carefully mark the design you 
intend to follow. Place it in a vise and 
saw out the pattern you have drawn, 


‘A.suggestion for a whisk-broom holder. 
‘With a fret-saw you can cut the design 
{in leas than one hour 


being careful to cut a hair's breadth 
outside the lines. Rub this small 
margin off with sandpaper, to the line. 
The edges will then be perfectly 
smooth. The brackets used are 1 in. 
wide at the center and 5 in. wide at 
the ends. Their length in 4 in. and 
their thickness 14 in. Fasten them to 
the wall piece by means of four round- 
headed, brass screws. The face piece 
is 2 in. by 4 in. It is also screwed in 
place. Bore a hole for each screw 
before inserting it. 

‘As to finish, white enamel would be 
best if old lumber is used, while stain 
and_varnish could be used on new 
stuff. 


It Is Easy to Construct an 
Indoor Miniature Hothouse 


F great interest to the indoor gar- 

dener is the miniature hothouse. 
Inthis it is possible to keep on growing 
plants throughout the winter. By fol- 
lowing the plan indicated, there is no 
need to have any bother with lamps 
or fire. 

In the first place a large wooden box 
should be secured. This might meas- 
ure about 3 ft. square or any suitable 
size. It is now needful to get an 
or paint-can, or anything of a similar 
nature. This should be of such a size 
that it will fit in the box whe 
lying down. Get a quantity of saw. 
dust or sand and place a layer of this, 
‘a few inches deep on the bottom of 
the box. Now put the can on this and 
bore a hole in the side of the box just 
large enough to take the mouth of the 
can. Before finally settling the can 
into position, it is not a bad idea to 
paint it inside and out to prevent rust. 
‘The inside painting is accomplished 


Williams’ Superior 
Drop-Forgings 
To Order 


N the building of Machine-tools, 

Tractors, Trucks, Automobiles) 
Airplanes, ete, ete, Williams? Sut 
perior Drop-Forgings have played an 
important part. 


Excellence of material, craftsmanship, 
engineering skill and equipment, plus 
the inflexible Williams principle of 
measuring their product by the sus 
perior standard set up by the founder 
of the company nearly half a century 
ago, have resulted in a constant 
growth of the business, Four great 
plants are now maintained in widely 
separated localities, thus facilitating 
delivery and assuring customers of 
close and efficient cooperation. 


Williams’ standard stock ines of 
Superior Drop-Forgings and Drop. 
Forged Tools are fully described in 
the following books, any of which 
be sent on request: 
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It Reaches 
the 
Spot 


Here is a plier that gets 
into tight places where 
the ordinary plier can- 
not reach, The extra 
thin nose of the 


Combination 


Thin Nose Plier 
No. 1024 


makes it almost 
every mechanic, joint in- 
creases its usefulness—the jaws can 
get a big bite as well as.a small one 
on nuts or pipes. Has sheer cutter, 
also. 
Forged from high 
with ‘no pinch” scie 
handles, Dentyne Knurled. 
nickel plated. 
At your dealer's, oF from 
us. Sample $1.10 for 
6Nj-inch size, 


Chain No 
Cutting Pliers 
No. 654 


Along. nose side-cutting 
plier for getting into. cor: 
hers or working on small 
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rade, tool steel. “No 
pinch”, Dentyne Knurled 
andl.” Length 6 inch 
ay” At your dealer's oF from 
piles Ro"tes us $1.68 each. 


Red Devil Glass Cutters 
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pressure than any other cutter. The 
‘cutting wheel is hand-made and hand- 
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sip. At your dealer's or from us 
20e each. 
‘Teel Bealeton Request 
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Smith & Hemenway Co., Inc. 
264 Broadway 


New York 


by pouring a little paint into the can 
and turning it about until the interior 
is well coated. 

Settle the ean into place on the sand 
or sawdust, and then proceed to bury 
it with the material. Go on putting 
in the stuff until the box is about half 
full. ‘Then put a number of strips of 
wood running both ways across the 
top of the material. These should be 
cut so that they fit tightly inside the 
box. A sheet of 
glass and a close 
fitting stopper 
for the can com- 


in this way. 
‘Turn the box up 
on its side and 
then fill the ean 
with boiling 
water. Put in 
the stopper and 
let the box down 
again, The plants to be grown are then 
placed on the strips of wood. ‘The sand 
for sawdust should be kept in a moist, 
state. It will be found that the can 
continue to radiate sufficient heat 
for at least twenty-four hours. Thus, 
the only thing needful is to empty and 
re-fill the ean once a day. It is not 
much trouble to take out the plants 
and return them again to their place. 
‘S, LEONARD BAsTiN. 


‘The hothouse is 
heated by a can of 
hhot water covered 
with Sand 


How Boiler Cracks Can 
Be Checked 


HEN circumferential or longi- 

tudinal cracks develop in the 
shell of a boiler, the usual method is to 
apply a patch giving the proper factor 
of safety and consider the job finished. 
Tt has been found in some cases that 


Before you put a patch over the crack 
fn the boiler shell, drill small holes at 
the end of the erack to prevent it from 
extending 


the expansion and contraction of the 


shell causes the crack to keep develop- | 


ing. In order to overcome this, a small 
hole about 2% in. or 7/16 in. diamete- 
should be drilled at each end of the 
crack. The circumferential surface 
tends to overcome the development of 
the crack to a greater length. It serves 
the same purpose as a fillet placed in 
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the corner of machine parts to prevent 
cracks from developing. a 
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Clearing the Drain with 
an Air-Pump 


NFORTUNATELY it was on a 

Saturday evening that the drain- 
pipe in our kitchen sink’ became 
clogged. To obtain the services of a 
plumber at that time was practically 
out of the question, In this emergency 
Thad to assume the rOle of the plumber 
and help myself, ‘The illustration 
shows how I succeeded in clearing the 
siphon part of,the drainpipe by the 
combined use of a small funnel, a 
bicyele;pump, and a few rags. I drew 
the rubber tube of the force pump 
through the funtiel stem and packed a 
rag tightly between the tube and the 
funnel, ‘Then. T inverted the funnel 
over the opening of the sink drain, 


With « funnel, a rubber tube, and a 
bicycle pump it is possible to cient the 
obstructed drainpipe 


placing a packing of rags under the rim 
of the funnel and holding it firmly 
down, while my assistant operated the 
handle of the bieyele pump. Soon 
the pressure was strong enough to 
expel the obstruction in the drain- 
pipe.—Jawns M, KANE. 


Gold and Silver Retrieved 
from Solutions 


F you are working with electroplat- 

‘ing solutions, it is of importance 
to recover all the gold and silver in 
order to avoid unnecessary waste. This 
process ean best be accomplished when 
eyanides have been employed, by pro- 
curing a large porcelain casserole, and 
boiling the solution with sodium stan- 
nate until a black precipitate eomes 
down, Filter the precipitate and wash 
it with water. Add more sodium stan- 
nate to the filtrate and boil again. Ifa 
precipitate is observed, add it to the 
first by pouring it through the filter. 

Wash the collected precipitate once 
more and dissolve it in aqua regia. 
Evaporate to dryness. Make a solu- 
tion of Rochelle salts in distilled water; 
add it to the chlorides and heat to 80 
degrees C. The gold solution will have 
a precipitate colored yellow brown at 
this point, and the sliver solution will 
be black.’ These are gold and silver 
respectively, in a state of extremely 
fine division, and should be carefully 
washed and dried before being put 
away for future use.—HERMAN NEU- 
HAUS. 
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Expanding Lap Diminishes 
Shop Costs 


HE renewal of cast-iron laps in a 

machine-shop will be required far 
less often when an expanding type is 
used. The type shown in the illustra- 
tion will save at least three fourths of 
the number required. In making them 


Expanding taps of this type are an 
‘economy in all metal-working ah 
because they do not wear out qt 


the only additional expense ix caused 
by the longitudinal cuts for expansion. 

‘The parts involved in this type are 

| the same in number as in anv cast-iron 
lap—the arbor or mandrel, the nut for 
securing, and the body of the lap. » 

In the details shown, a tapering 
mandrel is used. This is fitted into a 
corresponding tapering hole in the 
body of the lap. With the lengthwise 
cuts made in the lap and alternately 
sawed from opposite ends, considerable 
expansion is obtained by screwing the 
nut up as is required to compensate 

| for wear, A small drive-fit dowel-pin 
| holds the lap body from turning on the 
mandrel when the adjusting nut is 
turned down.—G. A. Lumns. 


How to Find the Angle of a 
Tapered Key 


‘ANY times it becomes necessary 
to make a new key to take the 
place of one that has become worn or 

| defective through use. 
If the key, as frequently is the ease, 
intended for a tapered keyway, it 


—<—=——==—=— 


The hinged gage will enable you to 
measure the angle of a tapered key 
| with accuracy and speed 


| becomes necessary to ascertain the 
| angle of its taper. This can easily be 
| done by using a template gage in the 
| manner shown in the illustration; the 
| gage is inserted in the keyway and the 
angle of the taper is ascertained by. 
taking the smallest and largest meas- 
urements.—J. R. MINTER. 
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Make a Water-Driven Machine to Develop Photographs 


F you want to make an efficient 

and economical machine for devel- 
oping and washing photographs, first 
procure a quantity of sheet "brass 
about 1/16 in, thick, 13 in, of 1¢-in. 
brass rod, also 18 ft 6 in. of }¢in. 
brass rod, 6 in. }4- 
in. O.D, brass tub- 
fing, 12in, %-in, 0. 
D.’ brass tubing, 
‘one 4-in. grooved, 
pulley, and one 2- 


By H. A. Beachboard 


dotted lines 14 in. from edges. Solder 
this in the tank as shown in Fig. 1. The 
Sin. arm covering the water-wheel is, 
to be soldered tight later on. See that 
all seams are 
water tight. Paint 
the interior with 
acid-proof varnish 
and put away to 
dry. 


in, pulley. Now lay out 

‘To construc the trocirelar pieces 
machine take a = 6 in. in diameter 
sheet of brass 234g [———"“ and two 14 in. in 
by 41 in. and bail diameter. Drill a 
lay out two lines  Water-power drives this developing = 3-in. hole 
neross the brass fim speel tarotate i the developer or ‘through the cen- 


exactly 9 in. from 
each end, also two 
lines lengthwise 9 in. from each edge. 
Cut out with tinner's snips the 8 in. by 
9 in, piece of metal at each corner, as 
shown at A, Fig. 2. This leaves 4 in. 
on each side of end piece for soldering. 
in, from each end drill a %4-in. 
hole. Drill two 9/32 in. holes in each 
side piece, two at points 4 in. from end, 
and 334 in, from top, also two at points 
744 in. from end and 144 in. from to 
Bend on dotted lines and  solde 
Solder in a 3-in, brass tube 4 in. long 
in each end. 

Cut a piece of the metal 634 in. by 
18 in, as in B, Fig. 2. In the center 
and 814 in, from end, drill a 34-in. hole. 
Solder a 2-in. length of 3(-in. brass 
tube in this hole. Bend to a right 
angle on the heavy line and on the 


washing water 


ter of each. The 
‘two large disks 
may be cut out like Fig. 3 A, leaving a 
rim 1 in. wide. Lay out a circle 1334 
in, in diameter on the large disks. On 
these lines solder 42 brass rods 14 by 
584 in. 1 in, apart. 
ut four pieces of metal 534 in. by 
6 in., bend in center to an angle of 45, 
degrees. ‘These are soldered in pl 
between the two 6-in. disks, care being 
taken to get the edges spaced equidis- 
tant around the circumference, form- 
Ing 8 pockets in the waterwheel, 
Place the wheels in the tank, 
eo Sein. by ohgin. rode au ahaa to 
which the wheels are soldered. Seo 
that 34 in. of each shaft extends in 
front through the bearings to which 
the two pulleys are attached. 

Drill « gin, hole and solder in the 


ein. tube in the exact center 2 in, 
from the edge. Then solder the cover 
on the tank. Figure 1 shows a cover 
over the film reel. This is not neces- 
sary. Connect the two pulleys F and G. 

For developing, fasten the film to 
the reel E with pins. Close the outlets 
L and C with rubber stoppers and 
pour in enough developer to fill the 
tank A to a depth of 3 in. Connect 
the intake J with the water-faucet by 
the rubber tube J. See that the outlet 
K is open, then turn on the water. 

For fixing, the procedure is the sam 

In washing, close the outlet K, open 
Land C, and the water serves the 
double purpose of driving the motor 
and washing the films. 


Details of construction and dimensions 
for a developing and washing machine 


Suggestions of Simple Jigs for Special Work 


HOUGH not intended for preci- 

sion or repetition work, the jigs 
shown in the illustrations are useful for 
special work where a number of holes 
& certain distance apart have to be 
drilled. In Fig. 1, for instance, a series 
of holes equally spaced are to be drilled 
along tho edge of a plate. 

The jig consists of two plates 
screwed together with two holes 
drilled; locating bushings or plain 
holes may be used according to re- 
quirements. A locating pin is made to 
fit snugly into the holes. 

‘To use the jig, it is clamped against 
the work and the first hole drilled; the 
locating pin inserted and the second 
hole drilled; the jig moved along one 
hole, the pin inserted again, and so on. 

‘Two alining serews are shown, which 
at times might be of assistance in prop- 
erly lining up the jig. ‘They should fit 
tightly into the holes tapped for them 
or else be provided with locknuts. 

If a very large number of holes is to 
be drilled along the edge of the plate, a 
clamp might be provided to hold the 
jig against the work after the first 
three holes are drilled, as suggested by 
the dotted lines of the plan view and 
elevation of Fig. 1. 

Figure 2 shows the same type of jig 


By H. H. Parker 


Special jigs are extremely useful for 
certain work, like drilling oquidistant 
hholes along straight or curved edges. 
This Sig is for’ straightedge work 


Locapon. 
ces 


applied to a curved edge; here the two 
alining screws are necessary. 

Figure 3 illustrates a pivoted jig for 
drilling holes around the edge of a disk, 
the points being first spaced off as 
accurately as possible with the divid- 
ers. The scratch marks are not at the 
locations of the actual holes as drilled, 
but serve to locate the jig, which is 
provided with a knife-edge angle- 
plate screwed to one edge as shown. 
‘This knife edge is brought carefully to 
the intersecting scratches, the jig 
clamped, the hole drilled, and then the 
jig is moved along to the next set of 
scratch marks and the process re- 
peated. 

This will generally: result in a more 
accurate job than drilling out a series 
of center punch marks, for it is very 
difficult to drill exactly into the center 
of a small punch mark, but if the jig is 
set exactly at the mark and there is no 
play between the drill and the hole in. 
the jig, or in the pivot hole, the hole 
must go through in pretty nearly the 
correct location. 

‘The writer, who has had consider 
able shop experience, has found these 
jigs extremely useful in a variety: of 
operations and strongly recommends 
their use. 
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A Grinding Attachment for a Small Lathe 


F the many small attachments 

that I have contrived for my lathe 
perhaps there is none that has given 
me more satisfaction than a grinding- 
head I made, to fit the slide-rest of my 
lathe. 

It consists of a piece of hexagonal 
brass rod about 1 in. in diameter 
and 2 in, long. This was drilled for 1 
in, clear through. A cone was bored 
on each end, recessed }y in. from the 
ends, at an included angle of 90 
degrees or 45 degrees from center 
line. 

T used a center drill and countersink 
combined and drilled both ends of the 
hexagonal brass rod in the lathe. 
‘Then the 4-in. hole was drilled clear 
through. About midway in the rod a 
recess about 14 in. deep and 34 in. 
wide was bored to form an oil-chamber. 
‘The ends (outside surface) were turned 
down until a perfect cylinder was 
formed. 

T then procured some 1}¢-in. steel 
rod and made 2 cones, each with a 
sleeve to fit over the cylindrical ends of 
the hexagonal rod. ‘These cones must 
be made very carefully, Next I pro- 
cured six steel rods 34 in. in diameter. 
Both ends were threaded and 2 in. of 
unthreaded portion left as a bearing. 
One cone was threaded on and a hole 
bored through it for a pin to lock it to 
the shaft. ‘The pin must be placed 
sufficiently far from the end, s0 as to 
leave space for 2 lead washers, a flange 
44 in. thick, made of iron, the same 
diameter as'the cone, and a lock-nut 
or preferably 2 lock-nuts. 

Tt was necessary to mount the bear- 
{ng on the slide-rest and find its height, 
so that the center of the shaft coin- 
cided with the center of the lathe. 
Next I made a piece of metal strap so 
shaped that, when it was fastened to 


By Arthman Capron 


the top of the slide-rest by means of 
the T-slot, the bearing was in aline- 
ment with the centers. It is best to 
make this strap the same width as the 
bearing, minus the width of the flanges 
on the cones. The bearing can then 
be fastened to the strap by serews. A 
hole was drilled and tapped for a 
grease-cup, to reach the oil-chamber 
from above the strap. The other cone 
was then fastened on by tapping, to fit 


The 
to the alide-rest of the lathe and is 
driven by a flexible shaft 


‘attachment is fastened 


the shaft and a lock-nut was screwed 
home. The end of the shafting was 
then cut until only $5 in, protruded 
from the lock-nut. 

The next problem was the flexible 
shaft to drive this attachment. I made 
a small brass ferule, threaded inter- 
nally the same as the shaft, and got 
some closely coiled door-springs (such 
‘as are used to keep screen-doors shut). 
One end was tinned 4 in., sweated into 
the end of the ferule and the center 
filled with a piece of round lamp- 


wick soaked in a mixture of oil and 
graphite. 

‘This was attached to another piece 
until the proper length was obtained 
to attach to the source of power. Then 
some flexible metal gas-tubing was 
obtained, long enough to go over the 
whole flexible shaft. Clamps were 
fixed at the ends, one for the bearing 
and the other for the source of power. 
‘This was filled with oil and graphite 
and the shaft was then threaded 
through, 

The end of flexible shaft was sweated 
to a piece of brass rod and a tube to fit 
over this rod was fastened to the end of 
the gas tubing. This kept the grease 
from leaking out and gave a good ap- 
pearance to the job. The shaft should 
Tun at quite a high speed, at least 
1500 r. p.m. In my case it is driven 
by my induction motor, through 
an extension on the shaft, the lathe 
being operated through a reduction 
gear. 

‘The proper speed for the lathe would 
depend on the size of the article being 
surfaced. In any case, the grinder 
should run in the opposite direction to 
the lathe, and the work in the lathe 
should revolve rather slowly. 

Tt will be noticed that the tendency 
of the oil in the bearing to fly off 
against the work has been overcome by 
making a sleeve on the cone to work, 
outside the bearing. 

In my case it gives entire satisfac- 
tion, especially on such jobs as shaft 
ings or cylinders, pistons, ete. With a 
medium carborundum wheel at a high 
speed, a polished surface is obtained 
directly from the first cut and the 
work can be guaranteed accurate, but 
great care must be used in feeding the 
wheel against the work, as there is no 
spring in a grinding-t. 


Designing on Asphalt-Covered Glass 


N old idea expressed in a new way 
is incorporated in the accom- 
panying pictures. In its essential de- 
tails it consists of an asphalt-covered 
glass plate and a photograph. 
‘Any glass plate of convenient size 
can be taken and, after thoroughly 
ning to remove all dirt and dust, 


‘one side is carefully covered with a 
rather thick layer of asphaltum. To 
do this successfully, hold the plate in 
the left hand with’ thumb and fore- 
finger, pour a small quantity of liquid 
asphaitum on the plate and gently dip 
it from side to side. Continue to add 
asphaltum until the entire plate is 
evenly covered. Now lay it on a level 
surface. If some asphaltum runs over 
the edges, leave it until dry, when it, 
can easily be scratched off 

‘When the asphaltum is dry, draw a 
design on it with white ink; scrollwork 
or fancy floral designs are very 
effective. With a needle seratch the 
outline of the design on the glass, then, 
with a sharp knife, remove all of the 
asphaltum between the lines. 

Now place tinfoil over the design 
and glue it to the asphaltum. The 
more the tinfoil is crinkled before it is, 
glued, the greater will be its effective- 
ness. Place the photograph in the 
space provided, and cover the entire 


ne 


back, i. ¢. the asphaltum side, with 
thin cardboard or stiff paper, and 
frame if desired. 

Instead of using crinkled tinfoil to 
fill in the designs, colored paper or 
celluloid may be used. Attractive 
photograph -frames and card - trays 
may be made in this manner. 
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Earn $50.00 to $100.00 a Week 


Don't be content with an ordinary salary when you can get bi 
game. This is the biggest year in the history of the automobile industry. Thousands 


et big money in the auto 


‘of men who know something about cars are needed to keep them in 
repair. Big jobs are open everywhere. Get into the game and 
‘open a garage of your own. 


New Way to Learn Risht 2t Home 
ew ay fe} In Spare Time 
Fifteen great automobile engineers and experts have made it possible 
for you to learn the automobile repair business without taking any 
time from your present work. This great library teaches everything 
that the best auto schools teach —at about one-twentieth of the cost. 
It lays the entire field of auto construction open before your eyes: 
explains everything about every make of car. Written in plain, 
everyday lauguage—easy to read and easy to underst |. Over 
50,000 sets of previous editions have been sold. This is the 1920 
edition—the most uptodate books on automobiles ever published. 


Auto Books sivomers 


You don't have to pay one cent in advance. Just mail the coupon and 
use the books for a whole week in your home or shop—then decide 
whether you want to keep them or not. If you like the books, send 
us only $2.80 and $3.00 each month until $24.80 is paid. If you don't 
like them, just ship them back at our expense and you won't owe us 
acent. Along with each set goes FREE a membership in this society, 
worth $12.00. Mail the coupon now, before the membership is filled. 


Don’t Send The coupon is all you need. | See the books before 
ou pay_us anything. e guarantee it you wil 
Money! _ fe'satisfied with what you get. There is 
no risk on your part. Mail the coupon now. 


WHY is Murad the largest-selling high- 
grade cigarette in the United States ? 


Think it over. 


WHY do thousands of men every day 


pay 
can buy ¢ 


or a box of Murad when they 


er cigarettes much cheaper? 


Think it over. 


WHY do we 6000 miles to the 
s about the Black Sea for the 

lest varieties of Turkish 
pay several times the 


ry tobacco? 


Think it over 


WHY d nake Murad 100% pure 
Turkish of mixing the high 
ced with cheaper tobacco ? 


Think it over 


Y 


a have the answer— 
BECAUSE AMERICAN SMOKERS 
if EXPERIENCE and JUDGMENT 
DEMAND THE BEST. 


We give 


The proof is casy—Buy Murad today 
an 


“Judge for Yourself—!” 


20° 


THE TURKISH CIGARETTE 
Shnsrgysos Pearse bie, rt 


it to them in Murad. 


inthe Werk 


